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4.1 DESCRIPTION 

Describes endoscopy systems for imaging fluorescence (both autofluorescence and drug-induced) and 
reflected white light. The novel features include a system that can acquire fluorescence and white light 
images simultaneously, without any mode switching. This system is based on the simultaneous 
illumination of both fluorescence excitation light and RGB illumination light, as well as, the 
simultaneous detection of fluorescence light in two wavelength bands and reflected RGB light. The RGB 
illumination wavelengths must fall outside the fluorescence detection wavelength bands for this system 
to work. Systems are also described that provide for the optimum fluorescence excitation and detection 
wavelengths for use in different organs and diseases. Again, a laser based excitation light source is 
specified. 
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UNEXAMINED JAPANESE PATENT H8-224209 



[Name of the Invention] 
Fluorescence Observation Apparatus 

[Abstract] 
[Purpose] 

To display both a normal observation image and a fluorescence observation 
image simultaneously in real time without switching a light source and an image 
detecting means. 

[Constitution] 

A light source 1 contains an excitation laser 6 for generating excitation light for 
fluorescence observation and a RGB laser 7 for generating RGB light for normal 
observation. The excitation light and the RGB light are formed into one optical 
axis and then irradiate an area to be observed via an endoscope 2. A 
fluorescence image and a normal image of the observed area are incident onto a 
camera 3 via the endoscope 2, and divided into three optical paths, and 
transmitted by band-pass filters 13, 14, and a laser blocking filter 15. Then, a 
fluorescence image and a normal image of wavelength bands X2 are captured, 
and a fluorescence observation image and a normal observation image are 
generated by an image processor 4. In this case, the wavelength bands of the 
excitation light and the R/G/B color light and the wavelength bands, and X 2 of 
detected fluorescence are set not to overlap one another. 

[Claims] 
[Claim 1] 

A fluorescence observation apparatus which has: 

a light source for generating an illumination light to illuminate tissue in a body 
cavity; and 



image-detecting means to detect normal images acquired by the reflection of the 
aforementioned illumination light from the aforementioned tissue and 
fluorescence images acquired by exciting the aforementioned tissue by the 
illumination light respectively; . 

which is characterized by the fact that the aforementioned light source generates 
illumination light having wavelengths to mutually separate into a wavelength 
region of fluorescence images and a wavelength region of normal images. 

[Detailed Description of Invention] 
[0001] 

[Technical Filed of the Invention] 

This invention relates to a fluorescence observation apparatus which irradiates 
excitation light to an area to be observed of an organism's tissue and acquires 
fluorescence images by the excitation light. 

[0002] 
[Prior Art] 

In recent years, techniques such as auto-fluorescence, which is generated 
directly from living tissue by irradiating the excitation light to an observation area 
of living tissue, and drug-induced fluorescence, which is generated by injecting a 
fluorescent drug into the organism beforehand, produce two-dimensional images 
which are used to diagnose the degeneration of tissues of the organism or a 
state of the disease (for example, the type of the disease or the extent of 
infiltration), such as a cancer. This fluorescence observation apparatus has been 
developed to perform such fluorescence observation. 

[0003] 

In auto-fluorescence, if excitation light irradiates living tissue, the wavelength of 
the fluorescence generated will be longer than that of the excitation light. 
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Fluorescence substances in the organism are, for example, collagen, NADH 
(nicotinamide adenine dinucleotide), FMN (flavin mononucleotide), pyridine 
nucleotide, etc. 

Recently, the interrelation between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, and the diagnosis of cancer, 
etc. is possible from this fluorescence. 

[0004] 

Alternatively, a fluorescence substance such as HpD (hematoporphyrin), 
Photofrin, ALA(8-amino levulinic acid), etc., may be injected into an organism. 
These substances have a tendency to accumulate in cancerous tissue, and a 
diseased area can be diagnosed by observing the fluorescence after injecting 
any of these substances into an organism. Moreover, a fluorescent substance 
can be added to a monoclonal antibody and accumulate in the diseased area by 
the antigen antibody reaction. 

[0005] 

As an excitation light, a laser light is used. The fluorescence image of an area to 
be observed is acquired by irradiating living tissue with excitation light. By 
detecting weak fluorescence that is generated from the living tissue being 
irradiated with the excitation light, a two-dimensional fluorescence image is 
generated to perform observation and diagnosis. 

[0006] 

In such fluorescence observation apparatus, diagnosis is generally performed by 
comparing normal images with fluorescence images. For this reason, a light 
source and an image detecting means for normal observation are replaced with 
the ones for fluorescence observation. 

A conventional apparatus disclosed in the Unexamined Japanese Patent Number 
S63-1 22421, for example, is structured that an illumination light and an excitation 
light are alternately irradiated by an irradiation light switching means, and a 
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normal image and a fluorescence image are alternately acquired and stored into 
memories in synchronization with the irradiation light switching means, and the 
normal image and the fluorescence image are displayed simultaneously. 

[0007] 

[Problem to be Solved by the Invention] 

However, with the conventional structure, since normal images and fluorescence 
images are recorded alternately, the images are not displayed in real time. Thus, 
the observed area may be offset because the time gas in recording both images 
may cause the offset in the display image. 

In addition, if it a normal image and a fluorescence image are switched at high 
speed and recorded, many number of frames (screens) can not be taken at the 
time of display because each image is time-divided. Thus, there is a problem 
that a display image becomes darker. 

[0008] 

This invention is formed in consideration of the above-mentioned matters. The 
purpose of this invention is to provide a fluorescence observation apparatus 
capable of displaying normal images and fluorescence images simultaneously in 
real time without switching a light source or an image-detecting means as well as 
acquiring bright images without any displacement. 

[0009] 

[Means to Solve Problems] 

In a fluorescence observation apparatus of this invention which has: 

a light source for generating an illumination light to illuminate tissue in a body 

cavity; and 

image-detecting means to detect normal images acquired by the reflection of the 
aforementioned illumination light from the aforementioned tissue and 
fluorescence images acquired by exciting the aforementioned tissue by the 
illumination light; 
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the aforementioned light source generates illumination light having wavelengths 
to mutually separate into a wavelength region of fluorescence images and a 
wavelength region of normal images. 

[0010] 
[Effect] 

By irradiating tissue of a body cavity with the illumination light generated from the 
light source to mutually separate a wavelength region of fluorescence images 
and a wavelength region of normal images, a fluorescence image and a normal 
image can be acquired simultaneously. 

[0011] 

[Embodiments] 

Hereafter, embodiments of this invention are explained referring to the drawings. 
Fig. 1 and Fig. 2 relate to a first embodiment of this invention. Fig. 1 is a block 
diagram showing the schematic structure of a fluorescence observation 
apparatus. Fig. 2 is characteristic diagrams showing the relationship of the 
wavelength bands of each illumination light which irradiates an observed area 
and of each fluorescence detected from the organism's tissue and the 
transmission characteristics of each filter. 

[0012] 

As shown in Fig. 1, a fluorescence observation apparatus of this embodiment 
comprises mainly: 

a light source device 1 for generating excitation light and illumination light with 
the three primary colors, R, G, and B (hereafter abbreviated to RGB light); 
an endoscope 2 which detects fluorescence images by the excitation light and 
normal images by the RGB light and transmits them to the outside of the body by 
irradiating the observed area of an organism with the excitation light and the 
RGB light from the light source 1 ; 
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a camera 3 for projecting fluorescence images and normal images acquired by 
the endoscope 2 and converting them into electrical signals; 
an image processor 4 for producing a fluorescence image and a normal image by 
processing the image signals from the camera 3; and 

a display unit 5 comprising a CTR monitor, etc. for displaying the fluorescence 
image and the normal image generated by the image processor 4 simultaneously 
or individually. 

[0013] 

The light source device 1 comprises: 

an excitation laser 6 for generating an excitation light to excite the tissue to cause 
fluorescence; 

a RGB laser 7 for generating a RGB light for acquiring normal images; and 

a mirror 8 and a dichroic mirror 8 for combining the optical axes of the excitation 

laser 6 and the RGB laser 7. 

[0014] 

The endoscope 2 containing an elongated insertion part to be inserted into an 
organism comprises: 

an illumination-light optical system containing a light guide 21 for transmitting the 
excitation light and the RGB light from the light source device 1 to the distal end 
of the insertion part; and 

an observation optical system containing an image guide 22 for transmitting 
fluorescence images and normal images of an observed area to an eyepiece 
part. 

[0015] 

The camera 3 connected to the eyepiece part of the endoscope 2 comprises: 
dichroic mirrors 10, 11, and a mirror 12 to divide a fluorescence image and a 
normal image incident from the endoscope 2 into three optical paths; 
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a band-pass filter 13 for transmitting the wavelength band Xi for detecting 
fluorescence; 

a band-pass filter 14 for transmitting the wavelength band X 2 for detecting 
fluorescence; 

a laser blocking filter 1 5 for blocking the wavelength band of excitation light from 
the excitation laser 6; 

an image intensifier (abbreviated to I.I. in the illustration) 16 for amplifying the 
fluorescence image passed through the band-pass filter 13; 
an image intensifier 17 for amplifying the fluorescence image passed through the 
band-pass filter 14; 

a CCD 18 for detecting the output image of the image intensifier 16; 
a CCD 19 for detecting the output image of the image intensifier 17; and 
a CCD 20 for detecting the normal image including the fluorescence image 
passed through the laser blocking filter 15. 

[0016] 

In the light source device 1, an excitation light Xo is generated by the excitation 
laser 6 and white light is generated by simultaneously oscillating a red light XR, a 
green light XG, and a blue light XB by the RGB laser 7. Then, these lights are 
arranged so as to be combined into one optical axis by reflecting or transmitting 
by the mirror 8 and the dichroic mirror 9, and guided to the light guide 21 of the 
endoscope 2. The laser light with four colors introduced into the light guide 21 is 
transmitted to the distal end of the insertion part to irradiate the observed area of 
an organism. 

[0017] 

Then, fluorescence images by the excitation light and normal images by the RGB 
light of the observed area are transmitted to the eyepiece part on the handle side 
via the image guide 22 of the endoscope 2 and incident onto the camera 3. The 
fluorescence image and the normal image incident onto the camera 3 are divided 
into three optical paths by being transmitted and reflected by the dichroic mirrors 
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10, 1 1 and the mirror 12. The three lights divided are transmitted through the 
band-pass filters 13, 14, and the laser blocking filter 15. 

[0018] 

Fig. 2 illustrates the relationship of the wavelength bands of each illumination 
light generated by the RGB laser and each fluorescence detected from the 
organism's tissue with the transmission characteristics of each filter. 

[0019] 

As shown in Fig. 2 (a), each wavelength band of the excitation light Xq, the red 
light XR t the green light A,G, and the blue light XB are set not to overlap with the 
wavelength bands of X<\ and A* for detecting fluorescence. As shown in Fig. 2 (b) 
and (c), the band-pass filter 13 transmits the wavelength band and the band- 
pass filter 14 transmits the wavelength band X 2 . That is, the light transmitted 
through the band-pass filter 13 has the only component of wavelength band X<\ 
and the fluorescence image consisting of the wavelength band X^ t which is 
detected from the fluorescence light emitted from the observed area. Also, the 
light passed through the band-pass filter 14 has the only component of 
wavelength band X 2 and the fluorescence image consisting of the wavelength 
band A*, which is detected from the fluorescence light emitted from the observed 
area. Moreover, the laser blocking filter 1 5 is a filter to block the wavelength 
band of excitation light Xq. The light passed through the laser blocking filter 15 is 
the light without the wavelength band of excitation light Xq and is a normal image 
consisting of R, G, and B light. 

[0020] 

After the fluorescence image transmitted by the band-pass filter 13 is amplified 
by the image intensifier 16, it is detected by the CCD 18 and converted into a 
video signal. Similarly, after the fluorescence image transmitted by the band- 
pass filter 14 is amplified by the image intensifier 17, it is detected by the CCD 19 
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and converted into a video signal. The normal image transmitted by the laser 
blocking filter 15 is detected by the CCD 20 and converted into a video signal. 

[0021] 

The video signals of fluorescence images acquired by the CCD 18 and the CCD 
19 are input into the image processor 4 in which a fluorescence observation 
image is generated by (calculation) processing the video signals of fluorescence 
images having two wavelength bands. 

[0022] 

The visible fluorescence spectrum from the observed area by the excitation light 
has the intensity (spectral) distribution of the wavelength band longer than that of 
the excitation light A*>. The intensity of fluorescence is stronger in a normal area, 
especially in the vicinity of A.i, and is weaker in a diseased area. Thus, the 
normal area and the diseased area, such as cancer, can be distinguished from 
the fluorescence intensity of the vicinity of X<\. Thus, by calculating the ratio or 
difference of the fluorescence intensities A,i and X 2 according to the image signals 
of fluorescence images in h and A*, the image processor 4 generates a 
fluorescence observation image by which the aspect of organism's tissue can be 
distinguished. 

[0023] 

The video signal of the normal image obtained by the CCD 20 is input in the 
image processor 4 as a normal observation image. The image processor 4 
outputs the combined signal of a fluorescence observation image and a normal 
observation image simultaneously or outputs a fluorescence observation image 
signal and a normal observation image signal individually to the display unit 5. 
Then, the fluorescence observation image and the normal observation image are 
displayed simultaneously or individually on the display unit 5. 

[0024] 



H8-224209 



9 



Thus, in the fluorescence observation apparatus of this embodiment, the RGB 
laser is used for a light source for normal observation. Each wavelength band of 
each color of the RGB laser, each wavelength band of the excitation light of the 
excitation laser, and several wavelength bands of detected fluorescence for 
generating a fluorescence image for diagnosis are provided not to overlap one 
another. 

According to this embodiment, it is not necessary to switch between a light 
source and an image-detecting means for normal observation and the ones for 
fluorescence observation. A normal image and a fluorescence image can be 
detected simultaneously by simultaneously irradiating the illumination light for 
normal observation and that for fluorescence observation and a fluorescence 
observation image and a normal observation image can be displayed and 
observed simultaneously in real time. 

[0025] 

Thus, an operator can always view the same observed area without any time gap 
between a fluorescence observation image and a normal observation image. 
Moreover, bright images can be acquired since many numbers of frames 
(screens) of the images can be recorded in the case of displaying both images. 
Thus, diagnostic ability based on fluorescence observation can be improved. 

[0026] 

In addition, since this apparatus does not require a device for switching between 
an excitation light and a RGB light and a device for normal images and 
fluorescence images, it can be miniaturized. 

[0027] 

Furthermore, as a modification of the first embodiment, it is possible to change 
the wavelength bands of the excitation laser 6. If the wavelength of the emission 
light by the excitation laser 6 has the same wavelength as one of the 
wavelengths of three colored lights generated by the RGB laser 7, the apparatus 
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does not need the excitation laser 6, the mirror 8, the dichroic mirror 9 f and the 
laser-blocking filter 15 because the excitation laser 6 can be shared with the 
RGB laser 7. Thus, the apparatus can be miniaturized. 

[0028] 

In addition, the laser-blocking filter 15 becomes unnecessary when a wavelength 
of the excitation laser 6 are out of the visible region. 

[0029] 

Next, other examples of a fluorescence observation apparatus will be explained. 
For diagnosing the condition of a lesion (such as cancer of an internal organ) by 
observing fluorescence, since a wavelength for excitation light and a wavelength 
for detecting fluorescence suitable for diagnosis are peculiar to each organ, an 
excitation wavelength and a detecting wavelength of a fluorescence observation 
apparatus are changed every time a different organ is observed. 
However, with the structure like this, operations are very complicated during the 
examination because an excitation wavelength and a detecting wavelength are 
changed beforehand to match the organ to be observed in order to perform the 
fluorescence observation. The diagnosis may also not be accurate if the 
diagnosis is carried out without noticing that the excitation wavelength and the 
detecting wavelength are not suited for the observed area. 

[0030] 

Therefore, the following shows an embodiment of a fluorescence observation 
apparatus, which is capable of automatically choosing a suitable excitation 
wavelength and fluorescence wavelength to be detected by distinguishing an 
observed area and capable of improving operability during the diagnosis as well 
as performing accurate diagnosis of the observed area. 
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[0031] 

Fig. 3 through Fig. 5 relate to a second embodiment of this invention. Fig. 3 is a 
block diagram showing the schematic structure of a fluorescence observation 
apparatus. Fig. 4 is a block diagram of a filter for switching a detecting 
wavelength. Fig. 5 is a block diagram of a filter for switching an excitation 
wavelength. 

[0032] 

As shown in Fig. 3, a fluorescence observation apparatus of this embodiment 
comprises: 

a light source apparatus 31 for generating excitation light; 
an endoscope 32 which irradiates the excitation light from the light source 
apparatus 31 and transmits a fluorescence image detected by the excitation light 
to the outside of the body; 

an endoscope type detector 33 which detects a type of endoscope being 
connected (for example, an endoscope for the upper alimentary tact, the lower 
alimentary tact, the bronchus, etc.), 

an endoscope distinguishing circuit 34 which inputs the signal from the 
endoscope type detector 33 and distinguishes the type of endoscope; 
a wavelength switching control means 35 which determines an excitation 
wavelength and a wavelength to be detected according to the signal from the 
endoscope distinguishing circuit 34 and controls the switching operation of each 
wavelength; 

a detecting wavelength switching means 36 which changes a wavelength for 
detecting fluorescence after receiving the signal from the wavelength switching 
control means 35; 

a camera 37 which captures the fluorescence image acquired by the endoscope 
32 and converts it into an electrical signal; 

a fluorescence image processor 38 which processes the image signal from the 
camera 37 and generates a fluorescence image; and 
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a display unit 39 for displaying the fluorescence image generated by the 
fluorescence image processor 38. 

[0033] 

The endoscope type detector 33 consists of a barcode label 40, which is 
provided in the eyepiece part of the endoscope 32, and a barcode scanner 41, 
which is mounted on the eyepiece part to read the barcode label 40. 

[0034] 

The detecting wavelength switching means 36 consists of a dichroic mirror 42, 
which divides a fluorescence image entered from the endoscope 32 into two 
optical paths, a mirror 43, a detecting wavelength switching filter 44, which 
selectively transmits a wavelength band of fluorescence to be detected, and a 
filter drive part 45, which rotatively operates the detecting wavelength switching 
filter 44. 

[0035] 

The camera 37 consists of image intensifies 16 and 17 for amplifying two 
fluorescence images from the detecting wavelength switching means 36, a CCD 
18 for capturing the output image of the image intensifier 16, and a CCD 19 for 
capturing the output image of the image intensifier 17. 

[0036] 

The light source apparatus 31 consists of a multiple-wavelength light source 46 
for generating light containing several types of wavelengths (for example, a 
mercury lamp, etc.), an excitation wavelength switching filter 47 for selectively 
transmitting the excitation wavelength band being emitted, and a filter drive part 
48 which rotatively operates the excitation wavelength switching filter 47. 

[0037] 
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In this embodiment, when the endoscope 32 is connected to the endoscope type 
detector 33, the barcode scanner 41 reads the barcode label 40 on the eyepiece 
part of the endoscope which indicates the type of endoscope and the barcode 
information is sent to the endoscope distinguishing circuit 34. The endoscope 
distinguishing circuit 34 determines the type of endoscope being connected 
based on the barcode information and transmits the information about the type of 
endoscope to the wavelength switching control means 35. The wavelength 
switching control means 35 selects a suitable detecting wavelength for an organ 
to be observed based on the type of endoscope and sends the control signal to 
the filter drive part 45 of the detecting wavelength switching means 36 to rotate 
the detecting wavelength switching filter 44. 

[0038] 

Six band-pass filters 44a - 44f, each having a different transmitting wavelength, 
are arranged in disc-shaped frames of the detecting wavelength switching filter 
44 as shown in Fig. 4. By selectively placing either one of the area of 44a and 
44b, the area of 44c and 44d, the area of 44e and 44f in front of the image 
intensifies 16 and 17 based on the type of endoscope, a detecting wavelength 
band of a fluorescence image can be changed. 

[0039] 

The wavelength switching control means 35, in addition to the switching of the 
above-mentioned detecting wavelength band, selects an excitation wavelength 
suitable for an organ to be observed according to the type of endoscope and 
sends the control signal to the filter drive part 48 of the light source apparatus 31 
to rotate the excitation wavelength switching filter 47. 

[0040] 

The excitation wavelength switching filter 47, as shown in Fig. 5, consists of three 
band-pass filters 47a, 47b, and 47c in the disc-shaped filter frames which 
transmits three different wavelengths. Depending on the type of endoscope, an 
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excitation wavelength for irradiating an observed area can be changed by placing 
one of filters 47a, 47b, or 47c in front of the multiple wavelength light source 46. 

[0041] 

After an excitation wavelength and a detecting wavelength suitable for an 
observed area are selected, the excitation light from the light source apparatus 
31 is introduced into a light guide 21 of the endoscope 32 to irradiate the 
observed area. The fluorescence light emitted from the observed area is 
transmitted to the eyepiece part via an image guide 22 of the endoscope 32 and 
then is incident into the detecting wavelength switching means 36. The 
fluorescence image incident into the detecting wavelength switching means 36 is 
transmitted and reflected by the dichroic mirror 42 and a mirror 43 so as to be 
divided into two optical paths and transmitted respectively by the selected band- 
pass filters in the detecting wavelength switching filter 44. 
The two fluorescence images are amplified by image intensifies 16 and 17 and 
then captured and converted into video signals by CCDs 18 and 19. 

[0042] 

The video signals of the fluorescence images having two wavelength bands 
acquired by the CCD 18 and the CCD 19 are input into the fluorescence image 
processor 38. In the fluorescence image processor 38, a fluorescence 
observation image is generated after the similar calculation process by the image 
processor 4 of the first embodiment is applied. Then, the output of the 
fluorescence image processor 38 is sent to the display unit 39 to display the 
fluorescence observation image. 

[0043] 

According to the fluorescence observation apparatus of this embodiment, by 
distinguishing the type of endoscope being connected, it is possible to distinguish 
an observing area and automatically select and switch the excitation wavelength 
and the detecting wavelength suitable for an observing organ. Thus, accurate 



H8-224209 



15 



fluorescence diagnosis on each organ for many types of organs can be 
performed without complicated operation. 

[0044] 

In addition, the endoscope type detector 33 may be provided on a part where the 
light guide of endoscope and the light source are connected. 
A device for distinguishing a type of endoscope is not limited to the one using 
barcode and a device using such as other optical sensor, a magnetic sensor, a 
mechanical contact, etc. can be employed. 

[0045] 

Moreover, a number of choices of detecting wavelengths and excitation 
wavelengths can be changed by changing a number of band-pass filters of the 
detecting wavelength switching filter 44 and the excitation wavelength switching 
filter 47. 

[0046] 

Also, providing either one of the detecting wavelength switching means and the 
excitation wavelength switching means may be sufficient. 

[0047] 

Fig. 6 is a block diagram showing the schematic structure of a fluorescence 
observation apparatus for a third embodiment of this invention. The third 
embodiment is an example of apparatus capable of distinguishing different areas 
of an organ (the esophagus and stomach, the rectum and colon, etc.) according 
to the type of endoscope being connected and an inserted length of the insertion 
part of the endoscope. 

[0048] 

As shown in Fig. 6, a fluorescence observation apparatus of this embodiment 
comprises: 
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a light source apparatus 51 for generating excitation light; 

a sensor group 52, which is attached to the insertion part of the endoscope 32, 

for measuring an inserted length of an insertion part; 

an inserted length detection circuit 53 for detecting the insertion length after 

receiving the output signal of the sensor group 52; and 

an observed area distinguishing circuit 54 for distinguishing a type of endoscope 
and an observed area of organ according to the information from the endoscope 
type detector 33 and the inserted length detection circuit 53. 
The other components are the same as that of the second embodiment. The 
same symbols are utilized for the same components and explanations of those 
will be omitted. 

[0049] 

The light source apparatus 51 comprises: 

three lasers A55, B56, and C57 for generating light having different wavelengths; 
movable mirrors 58, 59, and a mirror 60 for introducing one of three light from the 
aforementioned laser into a light guide 21 ; and 

a movable mirror drive part 61 for driving the aforementioned movable mirrors 58 
and 59. 

[0050] 

When the endoscope 32 is connected to the endoscope type detector 33, the 
barcode information is read by the barcode scanner 41 like the second 
embodiment and a type of endoscope is distinguished after the information is 
sent to the observed area distinguishing circuit 54. Based on the determination 
result of the endoscope type, the wavelength switching control means 35 controls 
the drive of the detecting wavelength switching filter 44 to change a detecting 
wavelength via the filter drive part 45 in the detecting wavelength switching 
means 36. 

[0051] 
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The wavelength switching control means 35 also controls the drive of movable 
mirrors 58 and 59 by sending the control signal to the movable mirror drive part 
61 in the light source apparatus 41. Then, a laser having a suitable wavelength 
for the observed organ is selected among the laser A55, B56, and C57 and 
irradiated into the light guide 21 of the endoscope 32. 

[0052] 

Next, when the insertion part of the endoscope 32 is inserted into the body cavity 
of a patient, the brightness of the periphery of the insertion part is detected by 
each photo-sensor of the sensor group 52 in the insertion part and the output of 
each sensor is sent to the inserted length detection circuit 53. The inserted 
length detection circuit 53 detects the inserted length of the insertion part by 
detecting what number of sensor from the distal end of the insertion part is not 
detecting the brightness. The observed area distinguishing circuit 54 estimates 
an area being observed by the endoscope 32 based on the insertion length 
detection result and sends the information of the observed area to the 
wavelength switching control means 35. For example, if an endoscope for the 
upper alimentary tact is used, it determines whether the observed area is in the 
esophagus or the stomach based on the length being inserted. Then, a detecting 
wavelength and an excitation wavelength is changed again by the wavelength 
switching control means 35 based on the detection result of the observed area. 

[0053] 

The operations for detecting fluorescence images and generating fluorescence 
observation images are performed in the same manner as the second 
embodiment, and the fluorescence observation images are displayed on the 
display unit 39. 

[0054] 

According to this embodiment, by detecting the inserted length of the insertion 
part of the endoscope, an organ being observed can be estimated. 
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Thus, even if the excitation wavelength and detecting wavelength suitable for 
fluorescence observation are different on each organ (the stomach and the 
esophagus, the rectum and the colon, etc.) which can be observed by the same 
endoscope, the apparatus can automatically select the optimum excitation 
wavelength and detecting wavelength for an area of each organ. Accurate 
fluorescence diagnosis for the observed area can be performed with excellent 
operatively during the diagnosis. 

[0055] 

In addition, the light source apparatus 51 used in this embodiment is replaceable 
with the light source apparatus 31 in the second embodiment shown in Fig. 3. 

[0056] 

The endoscope type detector 33 may also be provided on the connecting part of 
the light guide part of the endoscope and the light source apparatus in this 
embodiment 

[0057] 

Moreover, a sensor group may consist of pressure sensors instead of photo 
sensors to distinguish an inserted length by determining whether the pressure is 
applied or not on pressure sensors. In Fig. 6, six sensors are illustrated, 
however, a number of sensors may be greater or less. 

[0058] 

Fig. 7 is a block diagram showing the schematic structure of a fluorescence 
observation apparatus of a fourth embodiment of this invention. The fourth 
embodiment is an example of an apparatus which is structured to select optimum 
excitation wavelength and detecting wavelength for an organ to be observed by 
distinguishing the observed area by a fluorescence display image. 

[0059] 
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As shown in Fig. 7, a fluorescence observation endoscope of this embodiment 
comprises: 

a light source apparatus 51 for generating excitation light; 

an endoscope which irradiates the excitation light into an observed area in an 

organism and acquires fluorescence images by the excitation light; 

a detecting wavelength switching means 36, which is attached to the eyepiece 

part of the endoscope 2, to switch a fluorescence wavelength to be detected; 

a camera 37 for projecting the fluorescence images acquired by the endoscope 

2; 

a fluorescence image processor 38 for generating fluorescence images after 

processing the image signals from the camera 37; and 

a display unit 39 for displaying fluorescence observation images. 

A fluorescence observation endoscope is also provided with: 

an image recognition part 65 for recognizing the image characteristics based on 

the fluorescence observation images by the fluorescence image processor 38; 

an observed area distinguishing circuit 66 for distinguishing an observed area 

from the recognized image; and 

a wavelength switching control means 35 which determines an excitation 
wavelength and a detecting wavelength based on the signals from the observed 
area distinguishing circuit 66 and controls the switching of each wavelength. 

[0060] 

In this embodiment, first, by irradiating an excitation light and by detecting a 
fluorescence image with an arbitrary excitation wavelength and detecting 
wavelength, a fluorescence image processor 38 generates a fluorescence 
observation image of the observed area in a body cavity. Then, the generated 
fluorescence observation image is transmitted to the image recognition part 65. 

[0061] 

Using pictorial-pattern recognition methods such as Perceptron using the neural 
network, Back Propagation method (hereafter, abbreviated to BP method), the 
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image recognition part 65 has learned the display images of each organ 
beforehand and stored image characteristics of each organ in order to recognize 
organs such as esophagus, stomach, large intestine, bronchus from fluorescence 
observation images. Then, the image recognition part 65 recognizes the image 
pattern by applying the weighing to every pixel of the fluorescence observation 
image, which is transmitted from the fluorescence image processor 38, and 
taking the sum of the signals. 

[0062] 

For example, in the esophagus, closer to the center becomes dimmer on the 
display image since the esophagus is a tubular cavity. On the other hand, in the 
stomach, an entire display image is bright or one side is dark. Thus, an image 
pattern of the stomach is clearly different from that of the esophagus. 
In this example, such differences of images are distinguished by performing the 
Percepton or BP method and an organ being observed is distinguished. 

[0063] 

The image pattern signal, which is recognized by the image recognition part 54, 
is sent to the observed area distinguishing circuit 66 to determine the organ 
being observed based on the image pattern. This information of the organ being 
observed is transmitted to the wavelength switching control means 35 so that the 
excitation wavelength and the detecting wavelength are changed to suit the 
organ to be observed as the above-mentioned embodiment. 

[0064] 

The same operation as the second embodiment is performed to detect 
fluorescence image and generate fluorescence observation image and the 
fluorescence observation image is displayed on the display unit 39. 

[0065] 
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According to this embodiment, by recognizing the image pattern of a 
fluorescence observation image, an organ being observed is determined 
automatically. Thus, the excitation wavelength and the detecting wavelength 
suitable for each area of an organ can be selected without performing the 
complicated operation and accurate fluorescence diagnosis of the observed area 
can be performed. 

[0066] 

In addition, the image pattern recognized by the image recognition part 65 may 
be performed at the time of normal observation by the white light source. 

[0067] 

Next, an example of a fluorescence observation apparatus capable of measuring 
and recording the laser output of a light source will be explained as a fifth 
embodiment. Fig. 8 is a block diagram showing the schematic structure of a 
fluorescence observation apparatus of the fifth embodiment of this invention. 

[0068] 

A fluorescence observation apparatus of this embodiment comprises: 
a light source apparatus 71 for generating excitation light; 
an endoscope 2 for acquiring fluorescence images by the excitation light 
irradiated to an observed area in an organism; 

a camera 71 for projecting fluorescence images acquired by the endoscope 2; 
a fluorescence image processor 73 for generating fluorescence observation 
images after processing the image signals from the camera 72; and 
a display unit 39 for displaying the fluorescence observation images, 
and is further provided with: a video tape recorder (VTR) 74 for recording 
fluorescence observation images and a data recorder 75 for recording patient's 
information. 

[0069] 
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The light source apparatus 71 is provided with: 

an excitation laser 76 for generating a laser beam as an excitation light; 

a half mirror 77 for dividing the laser beam from the excitation laser 76 into two 

directions; 

a photo sensor 78 for detecting one of the laser beam divided; and 

an output measuring instrument to measure the laser output from the light 

quantity detected by the photo sensor 78. 

[0070] 

The fluorescence image processor 73 is provided with: 

an image processor 80 for generating fluorescence observation images; 

a superimposition part 81 for superimposing the output data of the laser beam 

onto the fluorescence observation images; and 

a computer 82 which sends the output data of the laser beam from the light 
source apparatus 71 to the data recorder 75 and the superimposition part 81. 

[0071] 

In the light source apparatus 71 , the laser light emitted from the excitation laser 
76 through the half mirror 77 is transmitted to the light guide 21 of the 
endoscope, and the laser light reflected by the half mirror 77 is incident to the 
photo sensor 78. The photo sensor 78 detects the light quantity of the laser light 
and the laser output of the excitation laser 76 is measured by the output 
measuring instrument 79 based on the detection quantity. 

[0072] 

The measured laser output data is sent to the fluorescence image processor 73 
and inputted in the superimposition part 81 via the computer 82 to be 
superimposed with a fluorescence observation image generated by the image 
processor 80, and then recorded in VTR 74. This laser output data is also sent to 
the data recorder 75 by the computer 82 to be recorded with the patient's 
information. In addition, the display unit 38 can display the fluorescence 
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observation image on which the laser output data is superimposed by the 
superimposition part 81. 

[0073] 

According to this embodiment, since an apparatus automatically records the 
laser output data through a computer, recording data can be simple without any 
complicated operations and input errors. 

[0074] 

[Additional Remark] 

As described above, according to the embodiments of this invention, the 
following constitutions can be obtained. 
That is, 

(1) A fluorescence observation apparatus which has: 

a light source for generating an illumination light to illuminate tissue in a body 
cavity; and image-detecting means to detect normal images acquired by the 
reflection of the aforementioned illumination light from the aforementioned tissue 
and fluorescence images acquired by exciting the aforementioned tissue by the 
illumination light respectively; 

which is characterized by the fact that the aforementioned light source generates 
illumination light having the wavelength to mutually separate the wavelength 
region of fluorescence images and the wavelength region of normal images. 

[0075] 

(2) The fluorescence observation apparatus mentioned in Additional Remark 
1 which is characterized by the fact that the aforementioned light source is a 
RGB light source for generating an illumination light which is a laser light having 
the primary color. 

[0076] 
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The RGB light source mentioned in Additional Remark 2 generates an 
illumination light with the primary color for normal image and an excitation light, 
which belongs one of the wavelength bands of the aforementioned illumination 
light with the primary color, to generate fluorescence by exciting the tissue in a 
body cavity, and both images are captured by mutually separating the 
wavelength bands for the aforementioned fluorescence image and the 
wavelength bands for the aforementioned normal image. Thus, a fluorescence 
image and a normal image can be obtained simultaneously without switching a 
light source and image detecting means, and the structure of an apparatus can 
be miniaturized since the structure of a light source can be simplified by not 
providing a light source for generating excitation light specially. 

[0077] 

(3) The fluorescence observation apparatus mentioned in Additional Remark 
1 which is characterized by the fact that the aforementioned light source is 
provided with: 

a laser light source for generating an illumination light as an excitation light to 
generate fluorescence by exciting the aforementioned tissue in the body cavity; 
and a RGB light source for generating an illumination light that is a laser light with 
the three primary colors to acquire the aforementioned normal image. 

[0078] 

As the structure of Additional Remark 3, the wavelength bands of excitation light, 
which is generated by the laser light source, and the wavelength band of the 
primary color illumination light, which is generated by the RGB light source, and 
the wavelength bands of fluorescence images, which consists of several specific 
wavelength bands detected by the image detecting means, are set not to overlap 
one another. Therefore, the wavelength band of fluorescence image and the 
wavelength bands of normal image are mutually separated and a fluorescence 
image and a normal image can be simultaneously acquired without switching a 
light source and image detecting means. 
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[0079] 

(4) The fluorescence observation apparatus mentioned in Additional Remark 
1 which is characterized by the fact that the aforementioned fluorescence image 
consists of several fluorescence images having specific wavelengths which 
belongs the specific wavelength bands and the aforementioned image detecting 
means separates and detects the aforementioned fluorescence image having 
several specific wavelengths. 

[0080] 

(5) The fluorescence observation apparatus mentioned in Additional Remark 
4 which is characterized by the fact that the specific wavelength bands of 
fluorescence image detected by the aforementioned image detecting means has 
the distribution in red and green regions. 

[0081] 

(6) A fluorescence observation apparatus which is characterized by having: 
a light source for generating excitation light to generate fluorescence light by 
exciting tissue in a body cavity; 

an endoscope for introducing the aforementioned excitation light to the tissue in 
the body cavity and transmits a fluorescence image created by the tissue with the 
aforementioned excitation light; 

an excitation wavelength switching means for selectively switching the 
wavelength band of excitation light which is emitted from the aforementioned light 
source; 

a detecting wavelength switching means for detecting the specific wavelength 
band from the fluorescence image transmitted by the aforementioned 
endoscope; 

a wavelength selection means which selects the specific wavelength band of the 
aforementioned fluorescence image and the wavelength band of the 
aforementioned excitation light; and 
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a wavelength switching control means which receives the information from the 
aforementioned wavelength selection means and switches the wavelength in at 
least one of the specific wavelength band of the aforementioned fluorescence 
image and the wavelength band of the aforementioned excitation light depending 
on an observed area. 

[0082] 

According to the structure of Additional Remark 6, the excitation wavelength and 
the detecting wavelength can be automatically changed a suitable wavelength for 
an organ to be observed for fluorescence observation. Accurate fluorescence 
diagnosis can be performed sine there is no need to perform complicated 
operation to switch wavelength. 

[0083] 

(7) The fluorescence observation apparatus mentioned in Additional Remark 
6 in which the aforementioned wavelength selection means is an endoscope type 
distinguishing means to distinguish a type of the aforementioned endoscope. 

[0084] 

(8) The fluorescence observation apparatus mentioned in Additional Remark 
6 in which the aforementioned wavelength selection means is an observed area 
distinguishing means to distinguish an organ to be observed by the 
aforementioned endoscope. 

[0085] 

(9) The fluorescence observation apparatus mentioned in Additional Remark 
8 in which the aforementioned observed area distinguishing means is an image 
recognition means which recognizes images based on the observed image 
obtained by the aforementioned endoscope and determines an organ in the 
aforementioned observed image. 
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[0086] 

(10) The fluorescence observation apparatus mentioned in Additional Remark 
8 in which the aforementioned observed area distinguishing means contains an 
endoscope type distinguishing means which distinguishes a type of the 
aforementioned endoscope and an inserted length detecting means which 
detects a length being inserted in an organism of the insertion part of the 
aforementioned endoscope. 

[0087] 

[Effect of the Invention] 

According to this invention as described above, since a normal observation 
image and a fluorescence image can be simultaneously displayed in real time 
without switching a light source and image detecting means, an apparatus can 
have an effect of acquiring bright images without any offset between both 
images. 

[Brief Explanation of the Drawings] 
[Fig. 1] 

Fig. 1 is a block diagram showing the schematic structure of a fluorescence 
observation apparatus. 



[Fig. 2] 

Fig. 2 is characteristic diagrams showing the relationship of the wavelength 
bands of each illumination light which irradiates an observed area and of each 
fluorescence detected from the organism's tissue and the transmission 
characteristics of each filter. 

[Fig. 3] 

Fig. 3 is a block diagram showing the schematic structure of a fluorescence 
observation apparatus. 
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[Fig. 4] 

Fig. 4 is a block diagram of a filter for switching a detecting wavelength. 
[Fig. 5] 

Fig. 5 is a block diagram of a filter for switching an excitation wavelength. 
[Fig.6] 

Fig. 6 is a block diagram showing the schematic structure of a fluorescence 
observation apparatus for a third embodiment of this invention. 

[Fig. 7] 

Fig. 7 is a block diagram showing the schematic structure of a fluorescence 
observation apparatus of a fourth embodiment of this invention. 

[Fig. 8] 

Fig. 8 is a block diagram showing the schematic structure of a fluorescence 
observation apparatus of the fifth embodiment of this invention. 



[Explanations of Drawings] 

1... light source 

2. ..endoscope 

3... camera 

4... image processor 

5. ..display unit 

6 . . . laser for excitation 

7. ..RGB laser 

13, 14. ..band pass filter 

15... laser blocking filter 

16, 17... image intensifier 

18, 19, 20.. .CCD 
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(57)[SUMMARY] 



[ I ft] [OBJECT] 

M^WMW&b&ftWMM^^c A usual observation image and a fluorescent 

ftM-'&Wi&^gk&ty&Z-Z 1 observation image are both made displayable 

< W\Jj¥\®§\z. ]) T 4 J*^ simultaneously real-time, without switching a 

^" 5 Tsalc-t"'5 0 light source and image-pick-up means. 



mm 

"f5RG B f 7 t^LX 
o W ft 14 1 & o T 1*3 2 £ ^ 

ft$LM 2 Lt* ^ 7 3 (CA 
3o<aftS^c#§iJ£ft 

3, 14, Stfl/'— y-'^y Y7 
^^15 SrigiiU A 1 RV 



[SUMMARY OF THE INVENTION] 

The light source device 1 has the laser for 
excitation 6 which generates the excitation light 
for a fluorescent observation, and the RGB 
laser 7 which generates RGB light for a usual 
observation. Excitation light and RGB light are 
one optical axis, and are irradiated via an 
endoscope 2 to an observed part. 
Incidence of the fluorescent image and the 
fluorescent usual image of an observed part is 
performed to a camera 3 via an endoscope 2. 
Three optical paths divides and the 
transmission of each band-pass filters 13 and 
14 and the laser cut filter 1 5 is performed. 
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X 2 ^IS«©S)fettI 
igft&tf R G B 

#U 1 2 fctt, ^iV? 

So 



The fluorescent image and the fluorescent 
usual image of A 1 and A 2 wavelength band 
are picked up. A fluorescent observation image 
and a usual observation image are generated in 
the image-processing part 4. Here, each band 
is set up so that excitation light and the 
wavelength band of each colour of RGB, and 
fluorescent wavelength band X 1 and 
fluorescent X 2 to detect may not have the 
wavelength band which respectively overlap. 



4 Image Processing Part 



6 Excitation Laser 



7 RGB Laser 



22' 




I I 





u-tr 











[fiFfffttJfcOf&B] [CLAIMS] 

umm 1 1 [claim 1] 

ft&mmZmW-tZMWyt* The light source which generates the 

$&£.~fZ>ytMt^ illumination light which illuminates intra- 

ffi!Bmta»fc©fl(rlBfl8933te©R corporeal tissue, image-pick-up means to 



99/11/02 



4/49 



(C) DERWENT 



JP8-224209-A 



ttM X V tu respectively pick up the usual image obtained 

fiE*a»S:SfflER8W3t{cJ: OfibiB by the reflection of the above-mentioned 
LT#^>ti5^7t^ir Sr^ti/^ illumination light from an above-mentioned 
jftiW&i~5iiMfe¥llk £ x £r^Tl~ tissue, and the fluorescent image which excites 
S^TfctlllSlf^&V^T, an above-mentioned tissue by the above- 

tfrl23tei!EM^ mfZ'%yti£<DMi- mentioned illumination light, and is obtained, in 
5feS®*Sct H&IEii^®&Sr#} the fluorescent observation apparatus which 
-J5M"£iWMWfc bt*!L\t^iZ.jfrM has these, an above-mentioned light source 
t5J:9^Sf ©iP^^ generates the illumination light of the 
LT&<5 w t Sr#Sfci:i"5^3t wavelength which the wavelength area where 
M^^So an above-mentioned fluorescent image 

belongs, and the wavelength area which 
comprises an above-mentioned usual image 
separate mutually. Fluorescent observation 
apparatus characterised by the above- 
mentioned. 

[^mmnmrnm] [detailed description of invention] 



[0 0 0 1] [0001] 

[Mli±cD*iJ/8#if ] [INDUSTRIAL APPLICATION] 

*5fiWtt, ®jS3tSrfe#JlSaKIO This invention relates to the fluorescent 

ll^^^^i^MltLTSJj^Tfe observation apparatus which irradiates 

J: 5 ^^^£#5/^11^^ excitation light to the part for an observation of 

f£fciH]-t~3o an organism tissue, and obtains the fluorescent 

image by excitation light. 

[0 0 0 2] [0002] 

l'&5k<D&m] [PRIOR ART] 

ifi¥> ^ft^l^roS^ft^^ffi In recent years, excitation light are irradiated to 

^E&fi^trflStJ L, Z<DEhi&yt the part for an observation of an organism 
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t i o T4ftlll^ b tissue. These excitation light detect it from an 

1 5 S f f A L t organism tissue, doing the fluorescence of the 

3o^^tcM$)<D'£yt$; 2 HkjtMi^ medicine injected to the home fluorescence and 

t LTt&fctJ I, ^:<D^$t$jLfrh the organism which are generated directly as a 

£#m^cO'£f4^^(D^S#t two-dimensional image. 

m (#J;itf> ^B^mm^WiM The technology that illness condition (for 

iKiS) ^f^i^&W^^jl^b example, the variety and permeation range of 

4xoofc»9> Z.<D%L%MM$:'tt the illness), such as the modification of an 

0 tcfc<D^%%ll^3MW:&ffl%i£ organism tissue and cancer, is diagnosed from 

ti/TV^o that fluorescent image is used. 

The fluorescent observation apparatus for 

performing this fluorescent observation is 

developed. 

[0 0 0 3] [0003] 

S^^^tfwjoV^Tfi, In a home fluorescence, if excitation light are 

\Z-W)&%$:W>M-t & t , ^(DEh irradiated to an organism tissue, the 

<£ 9 fluorescence of a wavelength longer than those 

1"5 0 ±fciztertZ>'g;ytfy)'M:t excitation light will occur. 

LTfi s ^Jx.liNADH As the fluorescent material in the organism, 

FTf^^^i^tf for example, there are NADH (nicotinamide 

K) , FMN (7y\?>^; % adenine nucleotide), FMN (flavin 

2 l""^^ K) , t°y ? \y mononucleotide), pyridine nucleotide, etc. 

^-"f-Ym^h^bo IBfiT-fi, r Recently, the interactive relationship of the 

o ^t)t$r^t54^rt causative substances in the living body and the 

S^Mcb^Bct cr>ffi£.?£&tfVR illness which generate such a fluorescence is 

9 oofc 9 ^ Ztih<D^: becoming clear. The diagnosis of cancer etc. is 

%\Z. <£ *9 &m<DnWr& *T#£Tfc possible by these fluorescences. 
5 0 

[0 0 0 4] [0004] 

izlts ^^^^^tt^ioV^Tfi, Moreover, in the fluorescence of a medicine, 

iiAtSMf i L HpD (hematoporphyrin), Photofrin, ALA ((delta) 

Ttt N HpD (-^t h^^y^f -amino levulinic acid), etc. are used as a 

y >) , Photofrin , A L A ( 5 fluorescent material injected to in the living 

-amino levulinic acid) body. 
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V^Jl5 0 Clftk©lSl^fiSfi# These medicines have accumulative 

if^oMffi&ffifo 5 ^ Zti%£. property, for such as cancer. An illness part can 

ffcrtld&A LT^ftSrlS^i"?) be diagnosed by injecting this in the living body 

Cl t'"C^A<BJ^fcSr^Wf"t?#5o and observing fluorescence. Moreover, a 

^ n — ^/i^i^lcit fluorescent material is made to add to a 

ft^W&ttAn § i*\ tn,J$Mfc)x monoclonal antibody. There is also a method of 

<£ 5 ;fsS£^^}fcfe?t£:^ making a diseased part integrate a fluorescent 

-He £ <5 'fife t 5 o material by the antigen antibody reaction. 

[0 0 0 5] [0005] 

Shm^tt LXlifflz.lt is— fift It does as excitation light, for example, a laser 

^fflv^btK IS)&3t££ft£ILSi light is used. The fluorescent image of the part 

^H?JH~<5 ^ b (^ioTM^^t for an observation is obtained by irradiating 

^^FBffi<75^)tftSr#5 0 r coJStj excitation light to an organism tissue. 

®^t(Cct 5^^1^{djo(t5^[ The weak fluorescence in the organism tissue 

IS&i&ftSrJ&ffi LT 2 ^CtcO^ by these excitation light is detected, and a two- 

%M®l%:Qej& f^H?f £ dimensional fluorescent image is generated. 

fr?o An observation and a diagnosis are 

performed. 



[0 0 0 6] [0006] 

wOct 9 ^^t3tH,^^tttw*3V^ In such fluorescent observation apparatus, it 

Tfi N — j!S:t^ii^®ft<b^3t© diagnoses by making a usual image and a 

ffe b %ttit £ •frT^f&f £fr 9 o usual fluorescent image contrast generally, 

-©fcfcl^ EfiMMW!©3teS For this reason, the light source device for a 

^WRlF^i^^&b&ytWl^Rl usual observation, image-pick-up means and 

<Dft1lf&W:RTJfato¥Mkb&& the light source device for a fluorescent 

^Ltf^fflLTl^o observation, and image-pick-up means are 

fi"OW\ 0J£fi#IJBBg 6 3-1 exchanged and been used. 

2 2 4 2 1 -^r^Wi^M^ ^ tlX In conventional apparatus, a usual illumination 

^££5^ aflfflHEfttaiB light and usual excitation light are alternately 

3fe(b$rRS|t^m^^^ffiVN irradiated using irradiation light switching 

"CSESJwfiSI+L^ ^btitzM^ means as disclosed by the unexamined- 

m&b?k%m&b*W>M%tyWk Japanese-patent-No. 63-122421 gazette, for 

x^Sf^fp]^ £itT£~?I 9 example. The obtained usual image and a 

]kk>X^ ^ y ai^®^ fluorescent image are synchronised with 



99/11/02 



7/49 



(C) DERWENT 



JP8-224209-A 



bUzytW^.&fvi^^iTF-fZ, X o irradiation light switching means, it receives 
ft^Efc t 'ioT^fCo alternately, and it stores in a memory. 

It had become the component which 
performs the simultaneous display of a usual 
image and a usual fluorescent image. 



[0 0 0 7] 



[0007] 



m) 



[PROBLEM ADDRESSED] 

However, with a conventional component, since 
the usual image obtained and a fluorescent 
image are picked up alternately, an offset 
produces it from the offset of not a real-time 
display but the photography time of a both 
image in a display image. There was a 
possibility that an observed part might be 
deviated. Moreover, when a usual image and a 
usual fluorescent image are switched at high 
speed, it is made to pick up it and it is a display 
since the time division of each image will be 
performed, many number of screens cannot be 
taken. The display image had the problem of 
having become dark. 



[0 0 0 8] 



[0008] 

This invention was formed in consideration of 
these situations, and it can both perform 
simultaneously the real-time display of a usual 
observation image and the fluorescent 
observation image, without switching a light 
source and image-pick-up means. 

It aims at offering the fluorescent observation 
apparatus which there is no offset in a both 
image, and can obtain a bright image. 
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[0009] 



ti z m t mmm & tu is 
mm%^ ct <9 jgbjg l xm 

#811-5 «fc 5 *ft*©flBB#«r 



[SOLUTION OF THE INVENTION] 

The fluorescent observation apparatus by this 
invention is a light source which generates the 
illumination light which illuminates intra- 
corporeal tissue. Image-pick-up means to 
respectively pick up the usual image obtained 
by the reflection of the above-mentioned 
illumination light from an above-mentioned 
tissue, and the fluorescent image which excites 
an above-mentioned tissue by the above- 
mentioned illumination light, and is obtained, in 
the apparatus which has these, an above- 
mentioned light source generates the 
illumination light of the wavelength which the 
wavelength area where an above-mentioned 
fluorescent image belongs, and the wavelength 
area which comprises an above-mentioned 
usual image separate mutually. 



[0 0 10] 



[0010] 



[Effect] 

By generating the illumination light of the 
wavelength which the wavelength area which 
comprises the wavelength area where a 
fluorescent image belongs, and a usual image 
from a light source separates mutually, and 
illuminating intra-corporeal tissue, a fluorescent 
image and a fluorescent usual image can be 
obtained simultaneously. 
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[0011] 



[0 0 12] 

ID 1 ^^-T J: p tc. #H3£#jco 
B <D 3 m&(DMWyt (SXTRG 

Ufo&ytt RG B ft. t%±foft<D 
«t <5£ft{£ i: R G B ftlc J; 5i§ 

tLfc^3t^ t t t 
mnm^^mmi-zz * y 3 

MIL, fMilfl^i 
tz \$Z tL^'ftgiJ ma**-*- 5 c R 



[Example] 

Hereafter, the example of this invention is 
explained with reference to a drawing. 

Fig. 1 and 2 relate to the 1st example of this 
invention. Fig. 1 is a component explanatory 
drawing showing the schematic component of 
fluorescent observation apparatus. Fig. 2 is a 
characteristic view showing the relationship of 
the fluorescent wavelength band and the 
penetrated-wave length characteristic of each 
filter which are detected from each illumination 
light and the organism tissue which irradiate to 
an observed part. 

[0012] 

As shown in Fig. 1, the fluorescent observation 
apparatus of this example irradiates the light 
source device 1 which generates excitation light 
and the illumination light (RGB light is referred 
to below) of the three primary colours of RGB, 
and the excitation light and RGB light from a 
light source device 1 , to an observed part in the 
living body. The image signal from the camera 3 
which a photograph of the endoscope 2 which 
the detection of the fluorescent image by 
excitation light and the usual image by RGB 
light is performed, and is transmitted to an 
external, and the fluorescent image obtained by 
the endoscope 2 and a usual image is taken, 
and is converted into an electrical signal, and 
the camera 3 is processed. The display part 5 
which consists of the CRT monitor which being 
simultaneous or respectively displays to by the 
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T-=t~^^^k&<5^F£fl 5 t image-processing part 4 which generates a 

£{f ^T^i^ri^fifc^ftTV^ fluorescent image and a fluorescent usual 

5o image, and the fluorescent image generated by 

the image-processing part 4 and a usual image 
is provided, and the principal part is comprised. 

[0 0 13] [0013] 

Jt^^iS 1 lis A light source device 1 provides the mirror 8 

fcftOlfr^;fc£^£i~5J^£2ffi and the dichroic mirror 9 which synthesise to 1 

u— f 6 i§S^ the optical axis of the laser for excitation 6 

(DRG B % £r^l£~t~5 R G B which generates the excitation light for exciting 

— if 7 i:, W}UR\/— if 6, R a fluorescence, the RGB laser 7 which 

GB if 7 (D%M%: 1 oic^ generates RGB light for obtaining a usual 

$c"f~5 5 7 — 8&l^>f ^ a ^ image, and the laser for excitation 6 and the 

y$ % 7*— 9 t £{i;iTfl^c£ RGB laser 7, and is comprised. 

[0 0 14] [0014] 

2 fi, £frf*I^f A"?~5 An endoscope 2 has the long and slender 

^BJI^JfA^^:^ 3t$FJI£iE insertion part inserted to the living body. 

lfrb (DEh&ytRlP RGB^t^r The illumination optical system containing the 

Jf A^5fcS^"C{5iiH~5 7 4 h light guide 21 which transmits the excitation 

^ K2 1 £-&tr-JB^5te^ light and RGB light from a light source device 1 

ts W.^^iiL^^^ti^RXf^^ to an insertion-part end, and the. observation 

i£&^^M<Di£%$iM^X*fc^-t optical system containing the image guide 22 

/ K2 2 ^r'atfll which transmits the fluorescent image and the 

^^^^i^ii^Tflf^^ft fluorescent usual image of an observed part to 

<5 D the eye-piece part at the side of a hand are 

provided, and it is comprised. 

[0 0 15] [0015] 

# ^ 7 3 fi, ft^Ltt 2 £)^@Ii£l5 A camera 3 is connected to the eye-piece part 

KfiSttSiV rtSy&2«fc»9A# of an endoscope 2. 

ir%%fti£Rlfi&1gi£% 3oO The dichroic mirror 10 which divides the 

Jt&i^jfrWi't Z> 4 $ v4 y ? fluorescent image which performs incidence 

;7-l 0, $4 $ ^4 y V ^ from an endoscope 2, and a usual image, to a 
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7-1 1, ^7^1 2^ *£3t three optical path, the dichroic mirror 11, the 

lr^!l}t5^S^i|i 1 mirror 12, the band-pass filter 13 which 

it5^^K/^7^;i/^ l 3 performs the transmission of the wavelength 

^^t^^kHii'^&^^^X band X 1 which detects a fluorescence, and 

2 £r^i§-t"5^>' )?/**7'<(A' the band-pass filter 14 which performs the 

?14i, Is&iSffl \s — if 6 transmission of the wavelength band X 2 

<D%h&it<D$.£:^i$ l <D&$:Mfflr which detects a fluorescence, the laser cut filter 

/f~<5 l^— if# y h 7 4 1 5 15 which isolates only the wavelength band of 

t > K'** 7^/u^l 3$: the excitation light from the laser for excitation 

3§iiLfc:£3fc^£±ii|fih5-f' ^ 6, the image intensifier 16 which amplifies the 

— i? 4 >"T>i> / 7 7 4 T (ID^ fluorescent image which transmitted the band- 
Vtilltftt^ti) 16b.'< pass filter 13 (abbreviated to I.I. in the 
> Y/^y^jVt l 4 £j§i§L drawing(s)), the image intensifier 17 which 
fc^3fc&£i#i|>Ii~5-i' ^ — amplifies the fluorescent image which 
yry^77^71 7 ts 4* transmitted the band-pass filter 14, CCD 18 

— S^f >"r Vv'T r 1 6 (D which picks up the output image of the image 
tH*lte£:8Hfe1-5 C C D 1 8 intensifier 16, CCD 19 which picks up the output 

>f yf^i/77^ image of the image intensifier 17, CCD 20 

717 <^{ti^^3:SI^"t~5 C C which picks up the usual image containing the 

D 1 9 \s—*f1i y h7^;i^ fluorescent image which transmitted the laser 

^15 £3§i§ Istcgytigi&ls tp cut filter 15 is provided, and it is comprised. 
ii**«:»«rt-6CCD2 0i 

[0 0 16] [0016] 

jfc^i^fl 1 djol^T, fitiSffl U In a light source device 1, excitation-light X 0 is 

—if 6 fc J: 9 Sfr^H^ A 0 generated with the laser for excitation 6. 

5 0 £ N RGBl/- if 7 Moreover, white light generated by oscillating 

(Clcfc ^yfc&JtX R , ^fe)t/L simultaneously red colour X R, green light X 

G , "n&%X B ©3££r[R]B# G, and a blue-glow A B three colour with the 

icmmi- Z>^t £ ft 5 a RGB laser 7 is generated. 

^LTfc^r^^-fSo ttt, dft And, these lights are reflected by the mirror 8 

b<£>7fc£r $ 9—8 Rlf? <i 9 d and the dichroic mirror 9. And a transmission is 

^7^57- 9 l£ <fc 9 SIH\&LF performed. It synthesises and arranges on one 

3§i§LT 1 oO#$4±Kl^j&L optical axis. A light-guide is performed to the 

TlfifiU 1*1*1^2 Oy-f h# light guide 21 of an endoscope 2. 
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>f K 2 1 K^tcI" <5 e 7^f F^f The laser light of 4 colours by which the light- 

-Y K2 1 iczHtftSft^fi,© u guide was performed to the light guide 21 is 

— fjtfes rt&$£2 F*3£|5£ilio transmitted to an insertion-part point through 

"Cif A^&iSlFB^T'lS^Sft, endoscope 2 inside. It is irradiated at the 

±i£fo<D&&$MiL\£MM£in observed part in the living body. 

So 

.[0017] [0017] 

•£LT> ISf^fi^^cDlij^TG And, the fluorescent image by the. excitation 

lc <£ S^tc^ £RGBtcK:J;6 light from an observed part and the. usual image 

ilSltfi, fa&M2<Ds< by RGB light are transmitted to the eye-piece 

^ K2 2 trilCT^jcffiiJ^ part at the side of a hand through the image 

T*{ei§ $ ft, 7J > 7 3 guide 22 of an endoscope 2. 

A&fcFftSo # ^ 7 3 l3iAtt£ Incidence is performed to a camera 3. 

ftfc^Tcife t ii^ffcte:, ^ ? It transmits and reflects by the dichroic mirror 

O'f y^$7- 10, y-<^n 10, the dichroic mirror 11, and the mirror 12, 

'f y^?7-l 1, ?7-l 2 and the fluorescent image by which incidence 

KiJ; 9Sii&t> ? i3LttL"C3o(75 was performed to the camera 3, and a usual 

#KK:#iiJ$ft3o ##J$ftfc image are divided by the three optical path. 

3 o<D%\t, Zti^:tis<y Vs< The divided three light respectively performs 

7s 7 4 13, ;<y HVX 7 the transmission of the band-pass filter 13, the 

A A? 9 1 4 , U— -if* y h7-f band-pass filter 14, and the laser cut filter 15. 

[0 0 18] [0018] 

IH 2 fiSb&ffl U— f, RGBU Fig. 2 shows the relationship of the fluorescent 

— 1f«fc»?!5££ft345-J89!3teK. wavelength band detected from each 

If frbtiktii ^ftS&TC illumination light and the organism tissue which 

(Dlfe^k^idZ i: , =§-7 /u£ cOj§ are generated from the laser for excitation, and 

iiiSft^tt.bW^^^t/'c'b RGB laser, and the penetrated-wave length 

cD"Cfc<5 0 characteristic of each filter. 

[0019] [0019] 

HI 2 (D ( a ) Id^i" J: 5 (w, Mj As shown in (a) of Fig. 2, excitation-light X 0, 

®tcA 0 , #^,7cX R , Sffe red colour X R, green light X G, blue-glow X 

%X G , WfeTC^. B tf>#jfc£ B, Each band is set up so that these 
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^^Lt, W[.yt&%kli!>-tZ>$.£:1g wavelength bands of each, and wavelength 

i$,X 1 RTfX 2 tit. Zfi^ band Aland X 2 which detect a fluorescence 

fl%t£ } 0&ofc&%i1$,*W1tt£. may not have the wavelength band which 

V > «t 0 tc4MtJjc*«K 36 $ flX V * respectively overlap. 

5. ^tt, M2<D (b) And, as shown in (b) of Fig. 2, and (c), in the 

(c) iCTjk-ti. o (c, /<y penetrated-wave length band of A 1 and the 

* 7 4 )V5 l 3 ©liSS^i^ band-pass filter 14, the penetrated-wave length 
JtX 1 % hv<^7-r/w^ l band of the band-pass filter 13 is A 2. 

4 cDjgii&g^y^te X 2 bt£ That is, the light which transmitted the band- 

oTV^<5o 1~t£t>h, pass filter 13 is a light only with the component 

* 7 4 ? i 3 Sr2f ig LtzJt of the wavelength band of X 1 . 

f4, X 1 ©ftftHfi£a>fiJi#La» While fluorescent light is coming out from the 

^Ffc?iv ^"Cfe 9 v ISi^&lHi J: observed part, it is the fluorescent image which 

9 tfcl tc&ft<D o feiii-fZX consists of the wavelength band of A 1 to 

1 ro«**#J:0fc5*3fc{fc-e detect. 

fc5„ S/i^ ^A- Moreover, the light which transmitted the 

9 1 4 Srigi® LfcjtWu A 2 band-pass filter 14 is a light only with the 

fci^^coj&^Lrt^fc&V^Tfc component of the wavelength band of X 2. 

T'feO, &£glM&«fc !5fcfcifcS# While fluorescent is coming out from the 

(O o ^ttii"^ A 2 WjJJiJ^ observed part, it is the fluorescent image which 

$c<fc 9&5^3fc&"efc5o£fc, consists of the wavelength band of A 2 to 

^— if* y H 7 4 1 5 (4, detect. Moreover, the laser cut filter 15 is a filter 

X 0 (OjlSJ^ 5/ which cuts the wavelength band of excitation- 

Ft5 7>(;u^ffc^ v— if light A 0. The light which transmitted the laser 

*5/F7>f^^l 5 £jgi&Lfc cut filter 15 is a light without the wavelength 

%\-$M>%%X 0 oafcJfcHfifcfc band of excitation-light AO. 

^/'c&V^'Cfc 9 x R, G, B It is the usual image which consists of each 

<Z>#63fc 4 0 &5iiS&-Cfo colour of R, G, and B. 
5 0 

[00 2 0] [0020] 

s<> h'/<^Z7j frZ 1 3 2ri§i§ After amplifying the fluorescent image which 

Lfc$ft&f4, 4*—*S<< >r transmitted the band-pass filter 13, by the 

y~~/~7 7^7 1 6 -CJf image intensifier 16, it is picked up by CCD 18 

il-CCDl 8 X'Wl& £ tit t* and converted into a video signal, 

x'^ff -^-(-^^$ tt-5 0 ^/cIH Moreover after amplifying the fluorescent 
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y<> Y/<-*7 4)V$ i 4 image which transmitted the band-pass filter 14, 

£•^1$ Lfc^btffefi, -< ^ — v 5 by the image intensifier 17, similarly, it is picked 

yfy->7 7'f7 1 7 -e±fit"l up by CCD 19 and converted into a video 

$ tlfcm C C D 1 9 T'ig^ £ signal. 

ixT t'-r^is-^-l^^^^ix^o The usual image which transmitted the laser 

V—ft> v h 7 4 ^5 1 5 cut filter 15 is picked up by CCD 20 as it is, and 

Lfcii^'^(4 > ^©fJCC is converted into a video signal. 
..D 2 0 XM®L&tiX Ifftffi -§". 

[0 0 2 1] [0021] 

CCD 1 8MCCD 1 9T'*f The video signal of the fluorescent image 

bfttz&yt>&L<D t'x^-ff ^-ft® obtained by CCD 18 and CCD 19 is input into 

^l^MMA \z.Afj£friZ> 0 the image-processing part 4. 

^MU4Xit, 2-o(D$.-§:%ii$i In the image-processing part 4, the 

(D&Jt&co t'x^-ff •^•^rlR^M calculation process of the video signal of the 

ILTf fluorescent image of two wavelength bands is 

-5o performed, and a fluorescent observation 

image is generated. 

[0 0 2 2] [0022] 

Wi&%\z. X. Stl^plWil'i&tf'S The fluorescence of the visualisation area in the 

"sJH^^co^^tii, Bi&JtX 0 observed part by excitation light is a strong 

<£ 9 ftv^gcD^^W^g^-^T distribution of the band of a wavelength longer 

££9, lE^UitXit^X 1 than excitation-light * 0. 

^o£"C^ < , M^%kX*\tM < ft By especially the normal part, it is strong near 

5 0 cfcoT, !&\^X 1 ttifirGD^ A 1. In a diseased part, it becomes weak. 

yt&g.frblEISUiiLtlH^Mt Therefore, the discrimination with a normal 

<D$\%W*11feXh 9 > o part and a diseased part is especially possible 

^^%M^.\^X.oX^&^<D'M^. from the fluorescence intensity near 11. 

%$<D&Wt&X% 5 0 ^oT, ® A diagnosis of diseased parts, such as 

^MHpM (wjoi/^Tfix #Jx.(3: cancer, can be performed by such fluorescent 

X 1 t X 2 <D%ft&<Dm&iW image. 

^-XV X 1 <!;A 2 d&ltSii Therefore, in the image-processing part 4, the 

ft&BZcDiti&iz.tzltgk'ft&'&tb calculation which requires for the ratio or the 

5H^£tfv\ <£>tt#: difference of a fluorescence intensity in X 1 
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*:*U»jRrfie4*3t**lf«*r^ and X 2 from the image signal of the 

fiSH~<5o fluorescent image of X 1 and A 2 is 

performed. The fluorescent observation image 
which can distinguish the characteristic of an 
organism tissue is generated. 

[0 0 2 3] [0023] 

CCD 2 0 "C^^ti/cil Moreover, the video signal of the usual image 

^^(O^'fMt^r^M^^MM obtained by CCD 20 is input into the image- 

& t LTIS^^JIpP 4 (d At) £ processing part 4 as a usual observation image. 

ti&o ®&AQf3HS5 4f±, ^Tfctl The image-processing part 4 synthesises a 

^Itf^f ^tiiltll^H^fi'^ fluorescent observation image signal and a 

£&^J5)cLT|p]B#(Ctii;fjLfc usual observation image signal, and outputs it 

*fcte^««iHft«*fc simultaneously. 

M^Ws^M^iW^rir^tl^ftl Or a fluorescent observation image signal and a 

SU^ iCfcti^J ZtibOM&ff usual observation image signal are respectively 

^-£^^£15 5 tw3£5 0 ^LT, outputted separately. 

5 (^fc^T^Tfc^^iHt These image signals are sent to the display 

RTimiSWL^Wi&tfmtr^ti part 5. And, in the display part 5, a fluorescent 

fiSU* td3£7^£ti/<5o observation image and a usual observation 

image are displayed that it is simultaneous or 

separately. 

[0 0 2 4] [0024] 

CICDJ: o \^%:MM&l<Di&ytW>^ Thus in the fluorescent observation apparatus 

^IX11 N $kiS^Ml%<D%Wt of this example, RGB laser is utilised as a light 

LT RGB u— tf £r^ijffl R source for a usual observation. 

GB 'if (D^^%(0^^z^i$. It is made to arrange so that each of the 

B)t&Rl is—*f(DB)%zyt(D$. wavelength band of each colour of RGB laser, 

&T$i&t, BWrRKD^ftm^i* the wavelength band of the excitation light of 

£$1~5fc&(-1&yj1~5:g;)tO the laser for excitation, and the fluorescent 

t (D^ti^frifc several wavelength band detected in order to 

9 a* frftw <£ 9 }^IBM"t"5 generate the fluorescent image for a diagnosis 

<£ o Ltl/^o t^oX^^JS may not overlap. 

WUcfcftfi, ilSIS^ffi £ Therefore according to this example, it is 

W&R t "C3tiJl-^!**^SS:91 enabled to switch neither a light source, nor 



99/11/02 



16/49 



(C) DERWENT 



JP8-224209-A 



0 m%mm 



image-pick-up means by the usual object for an 
observation, and the fluorescent object for an 
observation, to irradiate simultaneously the 
illumination light the usual object for an 
observation, and for a fluorescent observation, 
and to pick up a usual image and a usual 
fluorescent image simultaneously. 

It can be real-time, and a fluorescent 
observation image and a usual observation 
image can both be displayed simultaneously, 
and can be observed. 



[0 0 2 5] 

tit, mm&%&7Fi-z®&iz.m 



[0025] 

For this reason, an identical observed part can 
always be observed, without producing a time 
offset between a fluorescent observation image 
and a usual observation image. 

Moreover, since many number of screens of 
an image can be taken when displaying a both 
image, a bright image can be obtained. 

Therefore, diagnostic ability by fluorescent 
observation can be improved. 



[0 0 2 6] [0026] 

$.tCs t R G B % t (Dty Moreover, switching means of excitation light 

&x.^fL IkXf&yt&Lk and RGB light, and since switching means of a 

k <D%fl&z.¥-%kti l:: FWte1ttby fluorescent image and a fluorescent usual 

Sr/MfcHbi"-?) £ k tfVi* image is unnecessary, apparatus can be 

<5 0 reduced in size. 



[0 0 2 7] [0027] 

ft*3» 1&\%W&i\<T>Wfc'&\b L In addition, it is also possible to change the 

T, EhfeLffl u—f 6 (DffiL^k^^L wavelength band of the laser for excitation 6 as 

£3£]€i" ; 5 k t>' s TBt"C*fc5o a modification of the 1st example. 
fifofSiffl if 6 (Dtii ffi%<D$L^k Since it can serve as the laser for excitation 6 
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#RGB l>— f 7<D3§1-5 

^ U— If 6^RGB if 7 T* 
JS^-if6, ^7-8, VJ? 

U— if # y 



by the RGB laser 7 when the wavelength of the 
emitted light of the laser for excitation 6 has the 
same wavelength as 1 of the wavelengths of 
the light of the three colour which the RGB laser 
7 emits, the laser for excitation 6, the mirror 8, 
the dichroic mirror 9, and the laser cut filter 1 5 
become unnecessary. 

For this reason, a size-reduction of apparatus 
can be attained. 



[0 0 2 8] [0028] 

£fc, Efo&ffl \y~ if 6 cojgg/SS Moreover, when there is a wavelength of the 

«fc o ftWi laser for excitation 6 in addition to a visible-light 

-n-fi, l'— if* y Y7 4)\s$ l area, the laser cut filter 15 becomes 

5 te'FH i: & <5„ unnecessary. 



[0 0 2 9] 

fc„ LA»U r.oi5 4«J5Jc-C 



[0029] 

Next, the other example of a component of 
fluorescent observation apparatus is shown. 

When condition of illness, such as the cancer 
of an organ in the living body, was diagnosed by 
fluorescent observation, since the wavelength 
and the fluorescent wavelength to detect of the 
excitation light suitable for a diagnosis were 
peculiar to an organ, in the fluorescent 
observation apparatus, they had become the 
component that the organ for an observation is 
different and that an excitation wavelength and 
a detection wavelength are every changed, with 
the conventional apparatus. 

However, in order to combine to the organ 
observed with such a component, to exchange 
an excitation wavelength and a detection 
wavelength beforehand and to perform a 
fluorescent observation, the operation at the 
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^"■C^&V^jo-tjxdSfcSo time of a diagnosis was complicated. 

Moreover, when diagnosing, without noticing 
that an excitation wavelength and a detection 
wavelength do not adapt to an observed part, 
there is a possibility that an exact diagnosis 
cannot be performed. 



[0 0 3 0] 

4»« fctT ot?t 5** 



[0030] 

Consequently, it is possible to distinguish an 
observed part and to choose automatically the 
excitation wavelength suitable for that organ 
and a detection wavelength, and while 
improving the operativity at the time of a 
diagnosis, it is shown below, doing the example 
of a component of the fluorescent observation 
apparatus which can perform an exact 
diagnosis of an observed part as an example. 



[0 0 3 1 ] 

B 3 LB 5 2 
B 3 



B* B4tt*att«W**.ffl7 



[0031] 

Figs. 3 to 5 relate to the 2nd example of this 
invention. 

Fig. 3 is a component explanatory drawing 
showing the schematic component of 
fluorescent observation apparatus. Fig. 4 is a 
component explanatory drawing showing the 
filter for detection wavelength switching. Fig. 5 
is a component explanatory drawing showing 
the filter for excitation wavelength switching. 



[0 0 3 2] [0032] 

0 3t^tJ:5l^ lf£M&]<n As shown in Fig. 3, the fluorescent observation 

^ytWL^&Wts apparatus of this example irradiates the 

1"53fcflI3£ffi3 1 ts 3teSK$cfll excitation light from the light source device 31 

3 1 frb <DJEh&yt%:g=l$\H(D^ which generates excitation light, and the light 

SKfBffi^RRWLT, SbS^ttwi source device 31, to an observed part in the 

5**<k«rtftWLfef*:^fcfiii living body. 
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i~5 (*9$Jt 3 2 t > }g$c c? tifc The signal from the endoscope variety detector 

rtftflfcroM (M*-\i, ±Um 33 which detects the varieties (for example, the 

4k*§ffl^ T%$?&4kH£Rl, ^vlfS; object for upper-part digestive tracts, the object 

ffi^O Srtfetti"*" 5f*JlB*8SilIl$ for lower-part digestive tracts, for bronchi, etc.) 

fcfci^iS; 3 3 t , rttS^aS^ltH of the endoscope 32 which the detection of the 

^Wl 3 3 ~h*b(D\^ %-^cX1l L> fluorescent image by excitation light is 

^^ixfcft&^OS^^JSU performed, and is transmitted to an external, 

i~3fttlit^JSU0S& 3 4 t > and connected endoscope, and the endoscope 

ftttHSUHIK 3 4^6 t variety detector 33 is input. 

J: f9SJj|g^SS.tP^tBiSS?r^: The signal from the endoscope discrimination 

£U -tjx-^tlOjBESro-gJJfex. circuit 34 which distinguishes the variety of 

%$\^1r5&fk$)%k$l'i®^%k 3 connected endoscope, and the endoscope 

5 t , ftft^O&ft , JflNl^& 3 5^ discrimination circuit 34 decides an excitation 
b<Dit #5rS:ftT^3t^fcB&S wavelength and a detection wavelength. 
£^^;t5^ffl&;S:^0lk^lS:3 Wavelength switching control means 35 to 

6 t ^ ftSSIt 3 2 b tl/cii control switching of each wavelength, the signal 
%^^%^\^%%\t^r\^^^iT from wavelength switching control means 35 is 
5*^73 *^7 3 7^ received. Detection wavelength switching 
b<DWi£it ^%W±ML1&ytWi£. means 36 which switches a fluorescent 
££/£1~5:g5fclS^£&a£fl3 8 detection wavelength, the camera 37 which a 
t. ^ftlHfc&SSIJ 3 8 {c£ 9 photograph of the fluorescent image obtained 
*£f&£titz , gytW}&%:%:7jk't 5 by the endoscope 32 is taken, and is converted 

3 9 t &lj®7LXMJ&£ft< into an electrical signal, the fluorescent image- 
TV ^ 0 processing part 38 which processes the image 

signal from a camera 37 and generates a 
fluorescent image, the display part 39 which 
displays the fluorescent image generated by the 
fluorescent image-processing part 38 is 
provided, and it is comprised. 

[0 0 3 3] [0033] 

rtftlGSIgSSIHJ^K 3 3 l* % ft The endoscope variety detector 33 provides the 

3 2 ©JSK*NdRttfc'<— bar-code label 40 provided in the eye-piece part 

=* — K y -^/V 40i, I <D'<— of an. endoscope 32, and the bar-code scanner 

K7^4 OSrSc^KSfc 41 attached in the eye-piece part for reading 

&<D&i&UlZL&9ttttbtiZ>'< this bar-code label 40, and is comprised. 
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[0 0 3 4] [0034] 

3 6fi, Detection wavelength switching means 36 is 

#3 2ri>bASt1"5£}fcte£ 2 provided with the dichroic mirror 42 which 

^><F>%%\Z.ftWrt'&#4 9 ta^f divides the fluorescent image which performs 

7^^7-42, ?7-43^ incidence, to 2 optical paths, the mirror 43, the 

^ffi-f-S^^coS^^^lrjlK detection wavelength switching filter 44 which 

S^tti&jl:^^^ performs selectively the transmission of the 

4 4t, ^ttfclj&^-gl&y -y fluorescent wavelength band to detect, and the 

f v$ 4 4 £rll]lEl&IW5:7-f /i' filter drive part 45 which performs the rotation 

^iEtb£l$ 4 5 i: ;tT4#J# $ drive of the detection wavelength switching filter 

friZe 44, and consists of an endoscope 32. 

[0 0 3 5] [0035] 

*^7 3 7li, ^titii&Ji:-^^-?- A camera 37 is provided with the image 

&3 6;&>£>Att-f 5 2o©f3t intensifiers 16 and 17 which respectively 

^^r^tb^ftLif iHi"S^ ^ — amplify 2 fluorescent images which perform 

-< >fy , >7 7 / f7 16, 17 incidence, CCD 18 which picks up the output 

£ > "f > — ^'f yf^y'yy r >f image of the image intensifier 16, and CCD 19 

716 (Dlii?)jg.&WLi£.-t Z> C C which picks up the output image of the image 

D 1 8 t v <i ^ — i? 4 >'T>"> intensifier 17, and consists of detection 

77^71 7 ©fcti^jfc&flMfei" wavelength switching means 36. 

sccd 1 9 t*m*-xmj&z 

[0 0 3 6] [0036] 

ytWMW. 3 1 ft, StflSSOttS A light source device 31 provides the multiple- 

Sr'a tfTt^r^^'t'-S^jSS^tZ!!. wavelength light sources (for example, mercury 

(^Jx.(^7K^7^y^) 4 6 ts lamp etc.) 46 which generate the light 

ttilti'-SJIb^T^^S^^^ril containing some kinds of wavelengths, the 

^(ft{£@iii~5jS>S2$EJH>U&7 excitation wavelength switching filter 47 which 

4 fr? 4 7i, tffo&ffi.^kty^k"? performs selectively the transmission of the 

-ifr* 4 7 &\bMEMWi'? <i wavelength band of the excitation light which 

i^9M%%4 8 k%mz-X%$L radiate, and the filter drive part 48 which 
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^tiZo performs the rotation drive of the excitation 

wavelength switching filter 47, and is 
comprised. 

[0 0 3 7] [0037] 

*^K§#JTfi, I^Si3 2?:^ In this example, if an endoscope 32 is 

^ilit!U¥S3 3{c^^i" connected to the endoscope variety detector 

Jbt, rt&ttgBiasic&Utttt 33, the bar-code label 40 in which the variety of 

bHfcF^^3iL<DSEif endoscope attached in the endoscope eye- 

in — K7^4 K piece part is shown will be read with the baf- 

Ts^r^-t a «9St^3x£> code scanner 41. 

/<— n— KOif ft^rttttt The information on a bar code is sent to the 

WSUlelft 3 4 {3li£ktl/3o endoscope discrimination circuit 34. 

tt^JJ5UIsJte3 4f±^ ffllE^— = The endoscope discrimination . circuit 34 

— KWffifSicfc !9gcjKcFixfcrt^ distinguishes the variety of connected 

SS^SSiSr^JSU LT, J*3$iJifi endoscope from the information on an above- 

a©tt«Srjfi*«l!ftWlil^a 3 mentioned bar code. 

5 Cifeiirt"<5o ^^^i^J^P^ Information on an endoscope variety is 

&3 5fi. £JJ3U3JxfcrtftflM) transmitted to wavelength switching control 

M**b*«i-SBH»^iitfc means 35. 

JfcttHSAfciBftU &tbj££§J Wavelength switching control means 35 

6 fa(D7 j /u?mW)U chooses the detection wavelength suitable for 

4 5 Mf&J^ff -^£ri££tS LT^tH an organ observed from the variety of 

ftfttJ0Jfe7>f /I/* 4 4 £Ih]£k£ distinguished endoscope. 

i£<5 0 A control signal is sent out to the filter drive 

part 45 within detection wavelength switching 
means 36, and the detection wavelength 
switching filter 44 is made to rotate. 

[0 0 3 8] [0038] 

<< )V5 4 4 fi. The band-pass filters 44a-44f of 6 sheets with 

04fcSrj-J:3fc, ¥\Wk<D7 the penetrated-wave length band which is 

different in a disc-shaped filter frame are 

£r£fO 6 #c<7V< 1/ Y'<7s 7 j /u arranged, and the detection wavelength 

^44 a-44 f ^ISlx $ tiT switching filter 44 is comprised, as shown in Fig. 

«fifc$iiT*5!K ftUM<DmM 4. 
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(O&CT, 4 \?4 "st-Is's ■ The detection wavelength band of a 

77^(71 6, 17 <DWi\c 4 4 fluorescent image is changeable depending on 

a t 4 4 b (DH^ 4 4 c £ 4 the variety of endoscope arranging selectively 

4 d ©filiS^ 44et44 f© the area of 44a and 44b, an area (44c and 44d), 

1^|£<m^ ft/$>£j!^#}t£gEit or an area (44e and 44f) before the image 

-f 5 ^ t X\ ^^(D^tiiM intensifiers 16 and 17. 

[0 0 3 9] [0039] 

~£tZs fJlS^ffi^Sw^cW^)^ Moreover, the switching sexagenary cycle of an 

X-t^^x ti&fktyHikifrl'M^gk 3 above-mentioned detection wavelength band 

5ti, mm£fhtL\h%m<DWm. chooses the excitation wavelength suitable for 

^bWM-^^WL^Z-M Lfciafr£2 the organ which observes wavelength switching 

&:S:&3i^U ftM&W 3 11*3 control means 35 from the variety of 

(D 7 4 >v$ HKjgp 4 8 (CffjiJ^Hf distinguished endoscope. 
■^r^^iH LTS(jSfeft^0^7 j A control signal is sent out to the filter drive 

4 7 ^rlE^^^-So part 48 in a light source device 31, and the 

excitation wavelength switching filter 47 is made 

to rotate. 

[0 0 4 0] [0040] 

■< frZ 4 7 its The band-pass filters 47a, 47b, and 47c which 

El 5 iZTfk-jr «£ 9 (c, WWk<D7 have the different penetrated-wave length band 

-f /u*#lw3tfc£>g&52iiSK of 3 sheets in a disc-shaped filter frame are 

S^r^c^r&o^:/ hV ? ^7-f/V' arranged, and the excitation wavelength 

4 7 a , 47b, 47c ;^IB switching filter 47 is comprised, as shown in Fig. 

®£tlXffij$.£HX&<0, rtfl! 5. 

$££>88IK:f5C't\ ^fc&ftWk The excitation wavelength band which 

4 6 <£>f!j(c 4 7a, 47b, 4 irradiates to an observed part is changeable 
7 c cov^-f ti/^ i CQfJ^^rlBfi"t" depending on the variety of endoscope 

5 ^. <h"C\ ^^glH&^BSttl"^ arranging the area of 47a, 47b, or 47c before 
®jS&A1lf^3r^*.5C: ir^T* the multiple-wavelength light source 46. 

[0 04 1] [0041] 

rco J; ? (dft^^ifdig b/ijSi Thus after choosing the excitation wavelength 
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S&JI&UM&tibiSifl^ilt^^ft suitable for an observed part, and a detection 

fcik, JtMBW: 3 1 i 9 Sfc^Tfe wavelength, the light-guide of the excitation light 

#rt&&3 2©7>f h#>f K2 is performed to the light guide 21 of an 

1 £ ft, 7^f h 13 <i K 2 endoscope 32 from a light source device 31 . 

1 £ril CTftfiffititf:iflB4+$ft It is irradiated at the observed part through a 
5o «*ttffiJ:9ttifc*3ttt, light guide 21. 

rt^l£3 2^^^-^ K2 The fluorescence which came out from the 

2 £ri§ CT^IMSJ^ "C45^£ observed part is transmitted to an eye-piece 
ft, &iti&£§Jft¥S3 part through the image guide 22 of an 
t}£ft5 e ^tH^^TO^©3 endoscope 32. 

6 K:A£t£ftfcS3l£Hfef3\ y 4 Incidence is performed to detection 

^n^y^;7-42, 5:7— wavelength switching means 36. 

4 3Hi USiaXVSlt LT 2 It transmits and reflects by the dichroic mirror 

o«53tKt5^W*tt, ^{±5^5 42 and the mirror 43, and the fluorescent image 

#1^:7 >f 4 4 ^Oii^^ft by which incidence was performed to detection 

fcV N T ft^tfV^:/ K'** 7 >f wavelength switching means 36 is divided by 2 

.^Sr-tix^ixaa-*-*. wC752 optical paths. 

oW^Tfe^tt, ^ — £/>f The transmission of either of the band-pass 

1 7llJ:5 filters with which it chose in the detection 

^ft^ft±fi|fi£ft, C CD 1 8, wavelength switching filter 44 is respectively 

1 9^ck OiWftSnTtr^fS performed. 

^r^^^&in&o These 2 fluorescent images are respectively 

amplified by the image intensifies 16 and 17. 

CCD 18 and 19 picks up and it converts into a 
video signal. 

[0 0 4 2] [0042] 

CCD1 8SI/CCD1 9 Ti# The video signal of the fluorescent image of two 
fcttfc2ooS[*#«oa3t<ft wavelength bands obtained by CCD 18 and 
(D^ytiB^it, &%m&%m CCD 19 is input into the fluorescent image- 
SB 3 8 \ZX13 £ ft, processing part 38. 

SUSP 3 8 \z&\,^Xffc 1 %M&\<D In the fluorescent image-processing part 38, 

®^^S$f5 4 t Wlffi<Dl&Wti!M the same calculation process as the image- 

* s JS$ftT^itft^®^i s ^fi£ processing part 4 of the 1st example is applied, 

£ft5 0 -tLT* ^TtM^^iS and a fluorescent observation image is 

&5 3 8 0til^^*^S5 3 9— i£ generated. 
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bti, l&yt^^Wik&^TF^ 3 And, the output of the fluorescent image- 

9 (c^tf £ fri 5 o processing part 38 is sent to the display part 39. 

A fluorescent observation image is displayed 
by the display part 39. 

[0 0 4 3] [0043] 

^ (D X o \^MM$\<Di&ytW>^ Thus in the fluorescent observation apparatus 

J£fi-m, ^Lfcft#IM^ of this example, an observed part is 

i£S'J<7)@3I£¥y3iJ1~ &^k\z£ distinguished by distinguishing the variety by 

o TS&^^iSr^JSU U the application of the connected endoscope. 

^IIS^^S Ltcfjfo>&$i-§:lkTf%k It is enabled to choose automatically the 

ffi&S^r g t^tci!^ LtM excitation wavelength suitable for the organ and 

w t & ~*Iffe\zt£'oX$3 *) , the detection wavelength to observe, and to 

ZtHz£V^ ffi&W&<DWm\z. switch it. 

0V^T#liSt;&lSfcjE5t<cS: Thereby, it can perform without complicated 

#S£^&^^ft&f£ft<?T5 r. operation of exact fluorescent diagnosis 

t 5 0 depending on each organ about many variety of 

organ. 

[0 0 4 4] [0044] 

^\ WSilM¥S3 3 In addition, it may be made to provide the 

fi, fafflM<D7>( htf-J KpB£ endoscope variety detector 33 in the connection 

3taH6Ht©SEtt<f|J^^ia:»t5 part of the light-guide part of an endoscope, 

<t 5ttTtlV\ and a light source device. 

^ — KSrffiV^fc i> OdPit bi\ Moreover, it is sufficient also as a component 

^L<D^t^^3± J: 5 t which distinguishes the variety of endoscope by 

EBSlir >"if H i 5 fc © , tifttfift) that which is not restricted to the thing using the 

^4l:J:5t)©^^lli bar code, but is based on the other optical 

(DWBi&Wl'f&ll&tfLk LTt sensor, the thing based on a magnetic sensor, 

the thing based on a mechanical contact. 

[0 0 4 5] [0045] 

ittis ^titi^S^O^:^^^^ 4 Moreover, the number of selection of a 

4 kBibl3L&-§:%l&7 << 4 7 detection wavelength and an excitation 

<Ds< yFV^7^;V? ^^C^r^ wavelength is changeable changing the number 

1E1~5::£T, ^tH&S&U^ of the band-pass filters of the detection 
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jgi6fi0)33U&S:3E;i5 w t ft wavelength switching filter 44 and the excitation 

~C # 5 o wavelength switching filter 47. 

[0 0 4 6] [0046] 

£/c % 1&tiB&:§:^lk^ft£l5{j£2 Moreover, as for detection wavelength 

^Jlr^^^Jxtex b*hbfr— ^ switching means and excitation wavelength 

^r{Sx.6fc^T*t)^V\ switching means, it is even sufficient to provide 

an any one. 

[0 0 4 7] [0047] 

m6l**%*Jl<DM3MM&l\Z& Fig. 6 is a component explanatory drawing 

&&ft&$£^W<oWfeffi$L : &:7F showing the schematic component of the 

"t"flfjSfftSEI2T&5 0 ^3^M fluorescent observation apparatus based on the 

fiRItt, Si$ilfcrtffii©li 3rd example of this invention. 
tft&§kffiA%$<DWA&tfrtD The 3rd example is an example of a 

5 pP{i Wll^ (Ail i 1 > component which enabled discrimination of the 

WMtffiflk^) Ir^JSU *Tfb d: L organs (an oesophagus, the stomach and the 

tcMl&$\X*foZ>o rectum, colon, etc.) of the part which is different 

from the variety of endoscope and the insertion 
length of the endoscope insertion part which 
were connected. 

[0 0 4 8] [0048] 

HI 6 d^i* J; o \Z y It is with the sensor group 52 which measures 

IkytWt^^WLfes Eh&yt&ZS^. the insertion length of the light source device 51 

^^ytW^WiS 1 t . rtli,fil3 in which the fluorescent observation apparatus 

2»f VtftfbtitzW of this example generates excitation light as 

A£C£>}f AS^S!)^i"5"fe>"^ shown in Fig. 6, and the insertion part attached 

S¥ 5 2 t > i? 5 2 Otitic in the insertion part of an endoscope 32. The 

it ^r&^tfXW AS^^aj"t"S output signal of the sensor group 52 is received. 

JfAS^tblHlSS 5 3 t, ftffi^, The insertion-length detector circuit 53 which 

ff^I^tti^Ix: 3 3 £J¥ AJi^tti detects an insertion length, the endoscope 

Ih]S§5 3 A^^fffg^rS^rt^ variety detector 33 and the observed part 

M<nMm t SLM^{u£^J discrimination circuit 54 which distinguishes the 

^ZWL&UtiL^lftM&S 4 t % variety and the observation organ part of an 

llixTf^j&cFHTV^o ^(Djfa endoscope to a group the information from the 
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<D%$ft(Dffi!&lttii1xl!g 2 MM&l insertion-length detector circuit 53 are provided, 
bW\ ) 8k~QfoK) ^ IH— ^j^H^tc and it is comprised. 

\$m— LTtfc93 Sprite The component of other parts is the same as 



?tW?MW: 5 1 It, Mti A light source device 51 is with the three laser 

ft*%±1rZ> 3o©u- t'A5 A55 which generates the light of a different 

5 , u— f B 5 6 , U—fC 5 wavelength, the laser B56, and the laser C57. 

7 t , buIE i^—lffr b<D3 ocd The movable mirror 58 for guiding any 1 light to 

%<D o 1 ocD3fc£rl*l the light guide 21 of an endoscope 32 among 

3 2©7^ h jS4 K2 1^ the three lights from an above-mentioned laser, 

#< tztb<DplW)5. 7-58, *J the movable mirror 59, the mirror 60, and the 

t(j 5: 7— 5 9, ^7-6 0 movable mirror drive part 61 which drives the 

Suf5" 5 Tlij^ 7-5 8, 5 9 £IZ above-mentioned movable mirrors 58 and 59 

ftrf 5 "STib ^ 7 — fEfbSP 6 1 £ are provided, and it is comprised. 

[0 0 5 0] [0050] 

I^Si3 2S:ffiiiiiai¥ If an endoscope 32 is connected to the 

S33 \z.W®tfZ> t,W>2 MM endoscope variety detector 33, the information 

$li:|p3^M, s<— =i — K^^-t on a bar code will be read with the bar-code 

i~4 1 id J: "9 = — K^tf # scanner 41 as the 2nd example. 

t^WLh-fSLh^. The variety of endoscope which was sent to 

S§ 5 4 (cislfjKT^^^ ti/irt the observed part discrimination circuit 54, and 

®M<nmW%\%\ £ tLSo * L was connected is distinguished. 

T, Z.<Dfa&$gMM 1 $lW&M& And, in this endoscope variety discrimination 

Sl-> &*§Jtftft!l^#S3 5 Id result, the drive control of the detection 

X K> l&tfi&ft-Kl^^S 3 6-rt<7) wavelength switching filter 44 is performed by 

7 4 fl/$W$M 4 5 LT1£ wavelength switching control means 35 via the 

ttSzSft^0^7^/i'^ 4 4 ^lEU) filter drive part 45 within detection wavelength 

ffl'M£tiXfelii$.g:tf%J&z.b switching means 36, and a detection 

it<5 0 wavelength is switched to a group. 



that of the 2nd above-mentioned example. 

An identical symbol is given to an identical 
component and explanation is abridged. 



[0 0 4 9] 



[0049] 
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[0 0 5 1] [0051] 

£fc, &fk$3&:fflffl^Mk 3 5 \c Moreover, a control signal is sent to the 

cfcoT, 3ti5§£H5 1 foCDpjW) movable mirror drive part 61 in a light source 

5: 7 6 1 iCftlWft-S-as device 51 , and the drive control of the movable 

i^btiT pjffij^ 5— 5 8 5:1/5 mirrors 58 and 59 is performed by wavelength 

9 ifimShMW £ ti, if A 5 switching control means 35. 

5, \s— if B 5 6, ifC 5 The laser of the wavelength suitable for an 

7 (D o %W,^M^fcMLtz$i-§: observation organ is chosen among a laser 

<D U-if &miR £ ft T ft M 3 A55, the laser B56, and the laser C57, and it is 

2 (Oy^i Y 134 K 2 1 \z.^M £ irradiated by the light guide 21 of an endoscope 

tLSo 32. 

[0 0 5 2] [0052] 

^(^> rt$Ji 3 2 <£>J?A£l$£,§> Next, if the insertion part of an endoscope 32 is 

#^Bxrt(I^fA1*?)(!:^ JfApft inserted in a patient intra-corporeal, the 

KllSttfc-fe 5 2 (7)#7tir brightness of the perimeter of an insertion part . 

VWA%$mW<DmZ) £ will be detected by each optical sensor of the 

£ tl, Vif O tti^? sensor group 52 provided in the insertion part. 

^^A^:^tUlH]S& 5 3 ^i^btl The output of each optical sensor is sent to 

5 0 J¥AS^tti[Hl£§ 5 3 it, ^ the insertion-length detector circuit 53. 

S^^&LTV^l^l?:/^ The insertion-length detector circuit 53 

@ detects the insertion length of an insertion part 

fo5^ i ^r^ttJi"5 CI tl^iot by detecting from an insertion-part end side to 

J¥Ap|5^)^AS^r ; l^ttii"5 0 II whatever position the optical sensor which does 

mM{tim%\\B}& 5 4 I4 % JfAfi not detect a brightness is. 

^ttj^p^^rStc, rt^lf^3 2^ The observed part discrimination circuit 54 

fflM LTV^5lF|5{iSr^SiJ U H estimates the part to which an endoscope 32 is 

^*$\tL<D\n $RSrffiS'5)^ffi!l^f ^ observing an insertion-length detection result to 

®3 5lw^"t-5o #Jx-tf, agroup. 

ftftro«£j&s±»?MfcM©» Information on an observed part is 

}f AS J: transmitted to wavelength switching control 

Bft^O^T;h/efc5)&> means 35. 

$r¥UKfri"5 0 ^LT, H^SflMi For example, when the variety of endoscope 

^ttj^p^r^Stv^ fa-MitR^WM is an object for upper-part digestive tracts, it 

^I&3 5 (Ci 9 ^tti&S&U® judges whether an observed part is an 

fiJKJIri^U^&x. bfrl&o oesophagus or the stomach from an insertion 
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length. And, a detection wavelength and an 
excitation wavelength are again switched to a 
group by wavelength switching control means 
35 in an observed part detection result. 

[0 0 5 3] [0053] 

&ft©£#ft©lMB&tf*3te<R An operation which relates to photography of a 

^®^o^s£(^^-f*5i!3^(i> subsequent fluorescent image and generation 

mtisfe 2 b W\ffifc?ft) of a fluorescent observation image is performed 

tly 3 9 kz.%t%M&Wifa as the 2nd above-mentioned example. A 

i s ^^$tb5 0 fluorescent observation image is displayed by 

the display part 39. 

[0 0 5 4] [0054] 

Z<D& 5 Thus since an observation organ can be 

rtSIIHf AU<DW ASSr^tti"f estimated by detecting the insertion length of an 

ZZkl^XV, ^MW^^fM endoscope insertion part according to this 

Ltz example, even when different for every (the 

S&SSfl&ll, ^tbftS*^ W\—<D stomach, an oesophagus and the colon, 

rtftfc"Cft!fc'Ct5HfS& (I rectum, etc.) organ which the excitation 

b&iHL* ^f&tWM^$) iZLgkfc wavelength suitable for a fluorescent 

5lntk #I$^pIM£ f^3S L observation and a detection wavelength can 

tzEh^^^RXl^tH^^^^W] observe by the identical endoscope, the 

^(CiliRTt, f^KfBfWfEUtt excitation wavelength suitable for each organ 

#*Jl#f t\ ^^o^^^iCii^ C part and a detection wavelength can be chosen 

fcjE?fcftS3te!l0f£:fT 5 - # automatically. Operativity at the time of a 

"C#5o diagnosis can perform exact fluorescent 

diagnosis depending on the observed . part 

favourable. 

[0 0 5 5] [0055] 

fete, ^MMfflX-FB^^tiiytMB: In addition, the light source device 51 used in 

©5 1 fi, HI 3 {Ctf LtcW, 2 % this example is as exchangeable as the light 

Jfc0J©3feSi361t 31i nTffi source device 31 of the 2nd example shown in 

T?feS 0 Fig. 3. 
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[0 0 5 6] [0056] 

Sfc^ ^HiS^ll^joV^T t . Moreover, also in this example, it may be made 

^ttttllSliii^l* 3 3 fi, rt^S to provide the endoscope variety detector 33 in 

§£<D y << KSB £ 3te2S£* fi the connection part of the light-guide part of an 

t <n$£$i%$ft fcWt ft 5 £ 9 L endoscope, and a light source device. 



[0 0 5 7] [0057] 

£fc, -tr^lMgfi, ^i?~co Moreover, a sensor group provides a pressure 

{Xt> 9 l^lE^ir ^If^rlxH, HE sensor instead of an optical sensor, 
^jir^lftcj: *9 EEjj&frfroX It is sufficient also as a component which 

v > 5 *M*Fd*"CJ¥ AJfc ^JBUi" 5 distinguishes an insertion length by whether the 

ISfiSt i LTt^i/\ Sfcx @6 pressure is applied by the pressure sensor. 
\Zfe6Wi<D± ^-y-frTFlstzt*, Moreover, 6 sensors were shown in Fig. 6. 
ir >"V~CD^\$Zti2: } 0&<Xh However, even when there is many number 

^^(Tfel^o of sensors from this, they is sufficient at least. 

[0 0 5 8] [0058] 

B7tt*38W©S4H*Wwffi Fig. 7 is a component explanatory drawing 
5^5tM^^SO^Ell&flfj5£S:^ showing the schematic component of the 
1rffiti%l$lVRMXfoZ>o % 4 MM fluorescent observation apparatus based on the 
#113, t^liiltti^&fiKI 4th example of this invention. 
tH^r^U^JL, -tOlKSItc:® Lit The 4th example distinguishes an observation 
SbS^SrS.I^^HtJ^S^^lS'Ji" organ from a fluorescent observation image. 
<5 J: 9 \Z IstzMffctylXhSo It is the example of a component which was 

made to sort the excitation wavelength suitable 
for that organ, and a detection wavelength. 

[0059] 

Install the fluorescent observation apparatus of 
this example among the eye-piece part of the 
light source device 51 which generates 
excitation light, the endoscope 2 which 
irradiates excitation light to an observed part in 
the living body, and obtains the fluorescent 
image by excitation light, and the endoscope 2 



[0 0 5 9] 

^ttpvommmuzmto Lxm 
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^j^oanreNT 



x5titlM»g3 6ts to be shown in Fig. 7. 

faffi$k2 X*'&htitc1&yti&&Wi Detection wavelength switching means 36 
f^^:* t 7 3 7 b, *^73 which switches a fluorescent detection 
7 -^^r&LSIL^Tfc wavelength, and the camera 37 which takes a 

li^^r^^^S^TfeM^^S^ photograph of the fluorescent image obtained 
3 8 ^ft^^Wii^&^TFi' by the endoscope 2, the fluorescent image- 
's £[5 3 9 b&ffllZ-Z) h& processing part 38 which processes the image 
i!kytWi$.%±$£%$ 3 8 frh<D signal from a camera 37 and generates a 
^%W&W^&&\Z-W&<nW$i fluorescent image, the display part 39 which 
^WM.'i' ^bM^MMM 6 5 b » displays a fluorescent observation image is 
W^^titzWW^h^^^H^ provided. Also, the image recognition part 65 
^J£iJ1-5®^MSU0S§ 6 6 which recognises the characteristic of an image 
b, H^pC^fOSUlH]^ 6 6fi*b to a group the fluorescent observation image 
<D\t -^H-J: 9 B&&M:RTf%ktti from the fluorescent image-processing part 38, 
iJSjl:^:^:^ -^fri^frKDti&^k the signal from the observed part discrimination 
<Dty$:Z_%W0i~ S&S^J^y circuit 66 which distinguishes an observed part, 
^3M£:3 5 b £rif ;iT*i f$£fri and the observed part discrimination circuit 66 
TV^3 0 decides an excitation wavelength and a 

detection wavelength from the recognised 
image. Wavelength switching control means 35 
to control switching of each wavelength is 
provided, and it is comprised. 

[0 0 6 0] [0060] 
^*MM$\XH, , Irradiation of excitation light and photography of 

f&&&Rl£&tti&&X*fj]hf&yt^ a fluorescent image are performed on excitation 
MMJkTf^fti&<DWL§Z&?f\<^. wavelengths first arbitrary in this example, and 
^kytmi^m^ 3 8 Xfc%£ftWL a detection wavelength. 
^%${}L<D^yt^^W& : fc£.f&'t The fluorescent observation image of an 
5 0 &J&£%itc%ft^^Wiklit intra-corporeal observed part is generated in 
®4fe!S!f£p|5 6 5 (dfeiit^tiSo the fluorescent image-processing part 38. 

The generated fluorescent observation image 
is transmitted to the image recognition part 65. 

[0 0 6 1 ] [0061] 

®^lSf$£P6 5 (3\ —ZL — 7/U By the Perceptron using the neural network, 
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^ y h SrfflV^cy*— fey hny and pictorial-pattern-recognition methods, such 

fc *\ Back Propagation fe (£i as Back Propagation method (it omits below 

TBSLTB P££ffr-f<5) and BP method is referred to), the image 

lHfe'<* — >Ef^&[C J: 9 , £ recognition part 65 is used and performs 

3tttf£!Hfea*k£iI* fx beforehand the learning of the observation 

%1ij£^<DW$& : frW>*&X% 5 i image of each organ so that organs, such as an 

^ib&tBffir<D%l0£Wi&& oesophagus, the stomach, large intestine, and 

JsEffi Lt^i ^i^rTio 9 , a bronchus, can be recognised from a 

S©-®ftoW1SiS|B1S$tb-CV^ fluorescent observation image. 
5 0 -t LT, 6 5 te\ The characteristic of the image of each organ 

^felHt&M^ 3 8 «fc 9 4531$ is stored. And, the image recognition part 65 

titz^%^MM^k(D^^M%<0 makes a weighting to the signal for every pixel 

ft-S-twfi^fttfSrL, -tcD^fg of the fluorescent observation image 

%hZ>Z.b X*Wi£'< ? — transmitted from the fluorescent image- 

i&"3~5o processing part 38. An image pattern is 

recognised by taking that summation. 

[0 0 6 2] [0062] 

^il^joV^T{i N IrBS For example, in an oesophagus, since it is a 

Xh^tz^^^Mi^it^^HiQ: tubular cavity, an observation image becomes 

l£&5^Lfc;^WRf < /,£5 0 — dark as it becomes near a centre. 
jj, WfcjJo^Tfi* H^jS^te On the one side, in the stomach, an image 

£fc#}lzyRZ>\,^—jjflaiiW£\,^ pattern is clearly different from oesophagi, that 

-ki&b HW&/<# — is, one side is dark etc. in whether an 

h Mz^fj: % 0 -t * "C^:^JS observation image is entirely bright. 

0H"Cfi, w(DJ: 5 ft®^WiSv^ Consequently in this example, such a difference 

£\ A-tyhny^^BPS of an image is distinguished by performing 

^Irffl v^T®^^ — ^IBBSS: pictorial pattern recognition using a Perceptron, 

fr 9 - tlwckoT^JJSUU ®^ BP method, etc. The organ currently being 

LTV^SKSSr^jaiJi-S. observed is distinguished. 

[0 0 6 3] [0063] 

iBflUBBItte 5"CBM$ixfciB The image pattern signal recognised in the 

— >fs-^fi. USSMfl^J image recognition part 65 is sent to the 

BUIeJSS 6 6 iZL&hix, H^SItfflC observed part discrimination circuit 66. 
¥U5»JIh]K6 6\z.ts\,*XWfo'*# In the observed part discrimination circuit 66, 
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— 1/ £ 9 flf^WSi^JSU &tl an observation organ is distinguished from an 

5o wOflURMHSOflMRfi, & image pattern. 

S^UiftrHUfft^S 3 5 {d{53i £ Information on this observation organ is 

ix> W&tD^MW t [rHH^H^ transmitted to wavelength switching control 

i~ZM^\z.MLtcEhi&$.£:lkX$ means 35. It is switched to the excitation 

feiti&&\z$]$:7L{b>tiZ)o wavelength suitable for the organ and the 

detection wavelength which are observed as 
the above-mentioned example. 

[0 0 6 4] [0064] 

WktolkftfctoWMTkXfikWBL An operation which relates to photography of a 
RHifcOdfejE£{cMi"5ftf£te, k . subsequent fluorescent image and generation 

fulE^ 2 ^KSflBJ i: W\^{zfjt> of a fluorescent observation image is performed 

fly 3 9 \t^^MMW^L as the 2nd above-mentioned example. A 

t^^Tjk^tl^o fluorescent observation image is displayed by 

the display part 39. 

[0 0 6 5] [0065] 

wCDJ: 9 <fcjh,fi* Thus since an observation organ can be 

-i&^JRftffi&OBflfc'*^ — automatically distinguished by recognising the 

MBi" SwiT^ij^tc^^Ii image pattern of a fluorescent observation 

f§ Sr^JSUi" 5 w £ 3d* T? # 5 7t image according to this example, the excitation 

#>> S(*t<tfNI4 HC#KS<W wavelength suitable for each organ part and a 

{iLi^M LtzJfih&&&RZ$%kiii$£ detection wavelength can be chosen without 

JUSraSiRT?^ ||^pBf4l£f£C complicated work. Exact fluorescent diagnosis 

fejE5t^^5t^®f?rff 5 w i:^ can be performed depending on the observed 

t*f 5 0 part. 

[0 0 6 6] [0066] 

fc*5, IHMBIttt 6 5 fc*5V^T In addition, it may be made to perform pictorial 

fT9®te'** — ^KMtot* pattern recognition performed in the image 

3t2SSrffiV^ilSH^B#twff 9 recognition part 65 at the time of the usual 

^tLttS^o observation using the white light source. 

[0 0 6 7] [0067] 

•ftfc. M5MMfflt LT, jltWL Next, as the 5th example, a measurement of 
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(DU—^mtl(Dm^RXim^ the laser output of a light source, And the 

"Itb^^^M^^M^Ii^^i]^ example of a component of recordable 

tft^i^So HI 8 (D *g 5 fluorescent observation apparatus is explained. 

MMW\^&&1&ftWL^^W(0$i Fig. 8 is a component explanatory drawing 

^M&&7Fl~1M$,Wi>VRMX*h showing the schematic component of the 

5 0 fluorescent observation apparatus based on the 

5th example of this invention. 

[0 0 6 8] [0068] 

^MM$l<DW:ytW>^z£Wt, W) The fluorescent observation apparatus of this 

^)t^i4t5)tlSl7 1 example is with the light source device 71 which 

t , ti&&%%^Wfa<D^gM{\L generates excitation light, and the endoscope 2 

\Z$M LTJSJj^TtUicfc -5^7t^ which irradiates excitation light to an observed 

^#5rt^l2i:, ft^^T* part in the living body, and obtains the 

^btitc^fti£&WL^'f ; bt>^ fluorescent image by excitation light. The 

7 7 2 ts % / 7 7 2frb<DW\ camera 72 which takes a photograph of the 

M^^r^I Lf Milt?: fluorescent image obtained by the endoscope 

&J$-t Z>l&ytWi£#±i?iU 7 3 2, the fluorescent image-processing part 73 

<fc, ^^ll^U^^r^^i" 5^ which processes the image signal from a 

7F%$ 3 9 t £rii;i<5 <h*td> 1£ camera 72 and generates a fluorescent 

^M^M^L^^^cf ^ t'x^T- observation image, and the display part 39 

-^u^^y (VTR) 7 4 t , which displays a fluorescent observation image 

IM?t£ #Srl2^"t"57 !f — 9 are provided. Also, the video tape recorder 

— ¥ 7 5 i £M;iTlffij<;£JxT (VTR) 74 which records a fluorescent 

^•5o observation image, and the data recorder 75 

which records patient information are provided, 

and it is comprised. 

[0 0 6 9] [0069] 

J68K§6117 114, JSi£B3fc£LT As . excitation light, a light source device 71 

i^— if ^£^£"f~<5ii)3££! is— provides the output measuring device 79 which 

if 7 6 <t N JSi^ffi if 7 6^ measures a laser output, and consists of the 

t?(D is— if 3tSr 2 f^f'Ji"" laser for excitation 76 which generates a laser 

S^—^ 7 5 7 — 7 7 ^f ! J$ light, the one-way mirror 77 which divides the 

tltz— jj<D if ytZfeitilr & laser light from the laser for excitation 76 in the 

Ttir ViJ- 7 8 fc % >if 7 8 2 directions, the optical sensor 78 which detect 
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-CtfcW «fc 19 ^— FfcH one divided laser light, and the quantity of light 

J] Sr89fiLi"5 fcH^JSfllfeS 7 9i which were detected by the optical sensor 78. 

[0 0 7 0] [0070] 

^ftWfe&SfflS 7 3 its A fluorescent image-processing part 73 
f^BHfe 5 provides the image processor 80 which 

± y if 8 0 t > ^sJc^ti/t^Tfe generates a fluorescent observation image, the 

l&^BHftlw if yt(DtHt}y^^ superimpose part 81 which piles up the output 

9 ^fite-nfri*: 5 V data of a laser light up on top of the generated 

zft— XfUSlts %W$kW 7 1 fluorescent observation image,, and the' 

A>&a£&ft"C< 5 !f3t<Z)tti computer 82 which send the output data of a 

t^"f—9 — ^ 7 5 laser light sent from a light source device 71 to 

1 7s— 4 8 1 t the data recorder 75 and a superimpose part 

\cm%^>t 0 ^-? 8 2 fcSrfll 81, and is comprised. 

[0 0 7 1 ] [0071] 

3t«M7 lfc*51^T, jafiJB While the laser light which radiated from the 

if 7 6 #*t>ttitt Lfc if laser for excitation 76 bypasses a one-way 

7fcf3\ 7 $7^7 7 mirror 77 and a light-guide is performed to the 

LTrtSHStf^-'f h jf4 K 2 1 light guide 21 of an endoscope, in a light source 

fd^JfecFftS (i:^^ ^—7 5 device 71, a one-way mirror 77 reflects and 
7 — 7 7 H cfc *9 Sit £ tlX incidence of it is performed to an optical sensor 

>-if 7 8 m A#H"5o >if 78. In an optical sensor 78, the quantity of light 

7 8 WSl^T, AltLfcU— if of an incident laser light is detected. 
ft^ftirtM&fcHStt* -<B&ttl A group measures the laser output of the 

^fiSrSfwffl^lfflO^S 7 9 Id J: laser for excitation 76 by the output measuring 

o T1Sj£2#} W'— if 7 6 <D if device 79 in this detection quantity of light. 

[0 0 7 2] [0072] 

£ ttfc l^ — iftti^x — 9 The laser output data which it measured are 

fit* ^3t®^MiS§C7 3di£b sent to the fluorescent image-processing part 

tly ^Lt 73. It overlaps with the fluorescent observation 

^ztf— X$|J8 1 HA image which was input into the superimpose 
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fir — fit, 3^^-n2 
#5„ 



part 81 via the computer 82, and was generated 
by the image processor 80. 

VTR 74 records. 
Moreover, this laser output data is sent also to 
the data recorder 75 from a computer 82. 

It records with patient information. 

In addition, in the superimpose part 81, the 
fluorescent observation image which 
superimposed laser output data is outputted to 
the display part 39, and can also be displayed.' 



[0 0 7 3] 



[0073] 

Thus according to this example, in order to 
record laser output data automatically through a 
computer, data can be recorded without an 



\C LTV N <5fc£K JK^tftSfefr^ input mistake simply without complicated 
< ffil£T\ /5>o, \t) 5: * ft < operation. . 
7-9 £IE§i1-5 :t^x-f 
5 0 



[0 0 7 4] 



[0074] 



(i) ft&Mmzmm-rz 

± 0 # tt 5 ii £® £ hu 1211 

& £ IE fig m % tc a <o mm u t 



[Additional remark] 

According to the embodiment of this invention, 
the following components can be obtained as 
explained in full detail above. 
That is, it becomes as follows. 
(1) Image-pick-up means to respectively pick 
up the light source which generates the 
illumination light which illuminates intra- 
corporeal tissue, the usual image obtained by 
the reflection of the above-mentioned 
illumination light from an above-mentioned 



99/11/02 



36/49 



(C) DERWENT 



JP8-224209-A 



&i"<5SHfe^S t > ?r^i"5^ tissue, and the fluorescent image which excites 
Stellf^Sefit^fc^T* BulS3t2S an above-mentioned tissue by the above- 
mf£i&yt&L<D&'t'Z>i£&%r mentioned illumination light, and is obtained, in 
&km^l&ffiWfe$:tii$ l 'i m Z>l& the fluorescent observation apparatus which 
S^^t WASH'S «£ 5 has these, an above-mentioned light source 
<C«E*©fiBW***^LT/j;5 generates the illumination light of the 
il'S^Tteli,^^ wavelength which the wavelength band where 
..So an above-mentioned fluorescent image 

belongs, and the wavelength band which 
comprises an above-mentioned usual image 
separate mutually. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 

[0 0 7 5] [0075] 

(2) mtiytMii 3 J$&(D u (2) An above-mentioned light source is a 
-1f3tT&SflaW**:»±i-5 RGB light source which generates the 
RGB 5t2STfe 5 - t t illumination light which is a laser light of a three 

i-5#IE 1 \^mm(D^mmm primary colours. 

Wo Fluorescent observation apparatus described 

in additional remark 1 characterised by the 
above-mentioned. 

[0 0 7 6] [0076] 

ttfE 2 omf^<DX 5 RGB Such as the component of additional remark 2, 

3t*lwJ:5, SflfiB{fc«:#5fc the. excitation light which perform, a genus to 

&<D3m&<DMWytt, tt&rt either among the wavelength bands of the 

ft&M&fShlEZ L^ftSr^^^itS illumination light of the three primary colours for 

fc*WfltHB3JDS(fe©flBM3feoS obtaining a usual image and the illumination 

fkffii&tD o tbV v FixA*{£JR , t*5 light of the above-mentioned three primary 

fSl^^t <b.£:5l£ L % ftrlEI&3fc^ colours for exciting intra-corporeal tissue and 

(DM'i'^^-^^i^t SufSii^® generating a fluorescence are generated with 

<fe*#filc"f5afe*1lf*jct^2v^ RGB light source. 

l£#HH"5 J: 5 lw LTPiilHftS: An apparatus component can reduce in size, 

SH£i"5 w t 0 , jt^^S since the component of a light source can 

ttf S Srffllfti 5 1 1 <C < S3fc simplify, without providing especially the light 
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^£oI^®&£:I^NfK:#5 t source for excitation-light generating while it is 
ffi t&\z* possible to obtain simultaneously a fluorescent 

£%<DftM%¥f\zWLttiF\z.ytM image and a fluorescent usual image, without 
<Dffi$L$:W&\ } t~Q 1 £ Sfcfc^g switching a light source and image-pick-up 
^J&£r/J N ?^{fc;"C# <5 0 means when they pick up a both image, as the 

wavelength band where an above-mentioned 
fluorescent image belongs, and the wavelength 
band which comprise an above-mentioned 
usual image separate mutually. 

[0 0 7 7] [0077] 

(3) HulE^ySfi* itufE^fg? (3) Above-mentioned light sources are the 
rtlHtt £S&L^)fc laser light source which generates the 

5fcJt>Ogifi3tt?fc5RBW3tS: illumination light which is excitation light for 
^dfe $ 5 if <h % huIS exciting an above-mentioned intra-corporeal 
S^fi&£#5fcft<7) 3J^/fe© tissue and generating a fluorescence, and a 
V— if^T*fc5!^ft£3§££ RGB light source made to generate the 
i£5RGB5fc$l<^ ?r{ix.5^ illumination light which is a laser light of the 
t £#t§S:<hi"5ftliE 1 ^ISflcCO three primary colours for obtaining an above- 
^Jt^l^^Wio mentioned usual image. These are equipped. 

Fluorescent observation apparatus described 

in additional remark 1 characterised by the 

above-mentioned. 

[0 0 7 8] [0078] 

ftfS 3 Oflf J&CD <£ o \c s u— if Such as the component of additional remark 3, 
JtMX $^*£1r in the wavelength band of the excitation light 

&%ib, RGB)tiJ: *9 3fc£1" generated from a laser light source, the 

5 3 J^fe^flS^^O^S^^ wavelength band of the illumination light of the 

t , S^^£^&^-t1£tti1-5 three primary colours generated from RGB light 

^^<7>^Z£?j£:S:^^^bft 5i£ source, and image-pick-up means, the 

%&<Dfejkm%bfi^, ZV^Jt wavelength band where a fluorescent image 

ft !9 frftl^cfc 9 fc-f" 5 CI t \z belongs when the wavelength bands of the 

<£ f9 s ^^^O^^S^S^rr^t fluorescent image which becomes from the 

tii^M^^ff^^S^;!:^^ several specific wavelength band to detect are 

t&!L\'^\z.jfrM£ti* ftM^tik made not to overlap mutually, and the 
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^^l&^ri^D^x.S d kfc< i&yt wavelength band which comprises a usual 
^£iI^®^£[^H#k:t#5 Z t image are separated mutually. 

5 0 A fluorescent image and a fluorescent usual 

image can be obtained simultaneously, without 
switching a light source and image-pick-up 
means. 

[0 0 7 9] [0079] 

(4) ffj|5^5fe^ft^^^iS (4) An above-mentioned fluorescent image 
J^HriSU^Jli" 53lifrW#AE:2£JI: consists of the several specific wavelength 
3t3teflW*5><e!9 > fJf23(H^^I§: fluorescence image belonging to a specific 
fi, mJlSiS^CCOiit^Sg^^^ wavelength band, and above-mentioned 
£#PBtLT8Hfei"5 r. t £r4flifc image-pick-up means separates and picks up 
t i~5tt!E 1 U:lESc<£>j£3fe|&^ these specific wavelength fluorescence images. 
Slo Fluorescent observation apparatus described 

in additional remark 1 characterised by the 
above-mentioned. 

[0 0 8 0] [0080] 

(5) fi&EUKfe^SkfcJ: 5 flt (5) The specific wavelength band of the 
S^Tfc^^^^&S^^c fluorescent image picked up by above- 

(i> ^Oti^t^^fStS^^^J mentioned image-pick-up means has a 
frW'OZ t £^?!&<b ^5frlE4 distribution in a red area and a green area. 
^ttt^tDl&yt^^^Wo Fluorescent observation apparatus described 

in additional remark 4 characterised by the 

above-mentioned. 

[0 0 8 1] [0081] 

(6) ffftrtttUftSriliiBt* (6) Perform the light-guide of the above- 
3t$:^^$*Sfcfe<Z)aS3tS: mentioned excitation light to the light source 
¥&£TZ>jftMbs flfBSi^Tt^r which generates the excitation light for exciting 
^EcF^M^I(z3l3feL^ fuf£M)£2 intra-corporeal tissue and generating a 
3t»w«t 9 3§£ LfcSUft*»b©$ fluorescence at intra-corporeal tissue. 
#&&f5]^"<5 F^tti , fulE The endoscope which transmits the fluorescent 
3t*J: 0UHt"t"5B!ij83t©ftft image from the tissue generated by above- 
Hf*S:ajRWt§J3ftx.5ajBS mentioned excitation light, Excitation 
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f Mx.¥Sir v lufErt^^lc wavelength switching means which switches 
<fc VfcM£tlZ>1&yt&frb¥ffe selectively the wavelength band of the 
<7}&S^^£il^#)M&;iT excitation light which radiate from an above- 
^l±Si"5^ttl?^S^0^x.^^ mentioned light source, Detection wavelength 
Mf£:i£3fe&©#Z£i&SSirJ£ switching means to switch a specific 
chtufEJS&S^tW^S^^i: £il wavelength band selectively and to detect it 

> ItifS^ from the fluorescent image transmitted by the 
„SS^^Sd>kOfSS£r§£tf\ above-mentioned endoscope, the information 
ll^^tiEfOfc CTtufE^^^^ from wavelength-selection means to choose the 
#^^S^^!ci:ltj|5Sj^7fecD^ specific wavelength band of an above- 
&&%L<D'Pfe< bh—jjn&Jk mentioned fluorescent image and the 
Z-fflffl^-Wt wavelength band of above-mentioned excitation 
t > &l)mz-tcz b$: feWt i~ 5 light, and above-mentioned wavelength- 
^Tfctl^^zl 0 selection means is received. 

Wavelength switching control means which 
switches at least one wavelength of the specific 
wavelength band of an above-mentioned 
fluorescent image, and the wavelength band of 
above-mentioned excitation light depending on 
an observed part, these were provided. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 

[0 0 8 2] [0082] 

{\Ni£6 (D^fiScfw fiUI1~ According to the component of additional 

SBRS^'n fc>ii:T % remark 6, it can combine to the organ to 

&$i&lklf&lti&&&&iXlffi<D observe and an excitation wavelength and a 

i£3fcl&^^jSLfc&JH£^&;t detection wavelength can be automatically 

5 Jg*6ft&fi#J& switched to the wavelength suitable for a 

X-O^ftSrfT 0 MMfttt < s jE fluorescent observation of each organ. 

Wi&ft&Wi&Tfo - t t**Stfe Complicated wavelength switching does not 

£&5o need to be operated and exact fluorescent 

diagnosis can be performed. 

[0 0 8 3] [0083] 

(7) M!E$iJI:aMtR^I&{i> (7) Above-mentioned wavelength-selection 
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tulEF^^^OS^Sr^iJgiJi"^)!^ means is fluorescent observation apparatus 
&&a^JSU^Ifc^fc5tt'SE6 described in the additional remark 6 which is 
t^lEifcrojt^fciS^lggEo endoscope variety discrimination means to 

distinguish the variety of above-mentioned 

endoscope. 



[0 0 8 4] 

(8) 



[0084] 

(8) Above-mentioned wavelength-selection 
means is fluorescent observation apparatus 
described in the additional remark 6 which is 
observed part discrimination means to 
distinguish the organ currently observed by the 
above-mentioned endoscope. 



[0 0 8 5] 



[0 0 8 6] 

do) mmmmnmm^ 



[0085] 

(9) Above-mentioned observed part 
discrimination means performs image 
recognition of the observation image obtained 
by the above-mentioned endoscope at a group. 

Fluorescent observation apparatus described 
in the additional remark 8 which is image 
recognition means to distinguish the organ in an 
above-mentioned observation image. 

[0086] 

(10) Above-mentioned observed part 
discrimination means is endoscope variety 
discrimination means to distinguish the variety 
of above-mentioned endoscope, and an 
insertion-length detector which detects the 
insertion length of the insertion part of an 
above-mentioned endoscope in the living body. 

Fluorescent observation apparatus described 
in the additional remark 8 comprised by having 
these. 
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[*W©j»*l [EFFECT OF THE INVENTION] 

£X±.WL$ft Ltz X o (c J: As explained above, according to this invention, 

tit£* ii^M^M^t^TtS^ the real-time display of a usual observation 

®^5r, ftW^WL&^WL^ty®. image and the fluorescent observation image 

^1 1 ft < x ffiJjffl&f^ y T can both be performed simultaneously, without 

^^^Ag^fSit^Tt, switching a light source and image-pick-up 

TO^fe^cXu^s^j:<^o^5^^ means. 

- t t**I$£tti:Z>$h There is no offset in either image. And it is 

^^fo5 0 effective in the ability of a bright image to be 

obtained. 

[Bi5©ffi¥fcKW] [BRIEF EXPLANATION OF DRAWINGS] 



[Ull] [FIGURE 1] 

&&W<D$&lMMffi\\z.i£Z>%kjtt Component explanatory drawing showing the 
li^^flO®^S/#£^1~li $c schematic component of the fluorescent 
fft^EO observation apparatus based on the 1st 

example of this invention 

[0 2] [FIGURE 2] 

^ 1 MM&l<Dffi$L\z ioft <5H^ The characteristic view showing the relationship 
<fBffi^BHW-*"S#fi8W3tX^ of the fluorescent wavelength band and the 
^fl^* i ^>^ltti$ix2)^)tK)& penetrated-wave length characteristic of each 
&^5$<b%r7 4 /^<7)3fti§ij£JI: filter which are detected from each illumination 
W&IH££r7Fi- #1411 light and the organism tissue which irradiate to 

the observed part in the component of the 1st 

example 

[El 3] [FIGURE 3] 

^^vfl(Dlg 2MMffllZL£h ; bikyt Component explanatory drawing showing the 
^M'&WftWfe^ f^^^i'Mf^ schematic component of the fluorescent 

observation apparatus based on the 2nd 
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[14] 
- [H5] 
[B6] 

mm 



[H7] 



example of this invention 
[FIGURE 4] 

Component explanatory drawing showing the 
filter for detection wavelength switching 
provided in the 2nd example 

[FIGURE 5] 

Component explanatory drawing showing the 
filter for excitation wavelength switching 
provided in the 2nd example 

[FIGURE 6] 

Component explanatory drawing showing the 
schematic component of the fluorescent 
observation apparatus based on the 3rd 
example of this invention 

[FIGURE 7] 

Component explanatory drawing showing the 
schematic component of the fluorescent 
observation apparatus based on the 4th 
example of this invention 



[HI 8] [FIGURE 8] 

&^Vft<Ds& 5 Component explanatory drawing showing the 

M^i£fltCDW&1Mi$. : $:7F-fffil& schematic component of the fluorescent 
ift^lU observation apparatus based on the 5th 

example of this invention 



i -%wmw. 

3 -Uty 
5 —<W*<fl$ 



[EXPLANATION OF DRAWING] 

1... Light Source Device 
2... Endoscope 
3... Camera 

4... Image-Processing Part 
5... Display Part 
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6 • ■ fSiS^ 1^— if 6... Laser for Excitation 

7-RGBU-f 7...RGB Laser 

13, i4-^K^7-(/u 13 and 14... Band-pass filter 

9 15... Laser Cut Filter 

1 5 ••• u— If * y h 7 -f 16 and 17... Image intensifier 

16, 18, 19, 20...CCD 

18, 19, 2 O-CCD 



[FIGURE 1] 



4 Image Processing Part 



6 Excitation Laser 



7 RGB Laser 
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[0 2] [FIGURE 2] 

(a) Wavelength Bandwidth of Illuminated Light and Fluorescent Light respectively 

(b) Wavelength Bandwidth of Permeable Light of Bandpass Filter 13 

(c) Wavelength Bandwidth of Permeable Light of Bandpass Filter 14 

(d) Wavelength Bandwidth of Permeable Light of Laser Cut Filter 

Wavelength X 
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[FIGURE 3] 



38 Fluorescent Image Processing Part 


39 Display Part 


35 Wavelength Switching Control Means 


46 Multi-Wavelength Light Source 


34 Endoscope Judging Circuit 
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[115] [FIGURE 5] 




[H6] [FIGURE 6] 



38 Fluorescent Image Processing Part 


39 Display Part 


35 Wavelength Switching Control Means 


54 Observed Part Judging Circuit 


53 Length of Insertion Detector Circuit 


55 Laser A 


56 Laser B 


57 Laser C 
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RE 7] 


38 Fluorescent Image Processing Part 


39 Display Part 


65 Image Recognition Part 


66 Observed Part Judging Circuit 


35 Wavelength Switching Control Means 


55 Laser A 


56 Laser B 


57 Laser C 
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[FIGURE 8] 



72 Camera 


81 Superimposing Part 


80 Image Processor 


39 Display Part 


82 Computer 


74 VTR 


-75 Data Recorder 


76 Excitation Sensor 


78 Light Sensor 


79 Output Measuring Device 
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(57) 

[Ml 3HMi« l »% **«*»«>*fi****+ 
w— !f 6 i:ji?lf*SSfflORGB3t*»4i-5R 
CBV- !f 7 bZGl-XiSV, Bfi*XtfRG BJtttl 

*^7 3tAM$n« 3o©3teHH«MH*ix-c#*'<>' 
hV^7W^^13, 1 4, RVV/— tf*y \>V4fl'¥ 

m^iB^^^HSc ::t, BbigftS.tfRGBoS- 



(SDinta* 

A6 1B 1/00 
1/06 
5/00 




(2) 
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»fc«rE»»*li(nE!aiH*CJ: 9afiL-C#6*i5*3fe 

Bt£*ft€fta«-f5BB^st> &*r-r5$3tB& 
ffliEJtastt, R*«*B©Ri-*»*«isfcfleaiifB 

[000 1] 

[S*-h<Dfi]B#B] *»9!H\ BS*££<*ifflJfi<0« 
ttMtttt^HUtt LTBBBK 4 5 HkK®. 

10 0 0 2] 

trisitu w was?t ic 4 o t£*bbw» h m.mt£.-r 

©BfcBjsssBtfBBSix-cv^. 
[ooo3] a*at*ia»v*-ctt, £ftBttic&fift* 

5c 5 »**Jti MtfNADH 

(=3fy7 5 YT7-"sZ9 K) , FMN (7 

jt^yjt^i'tf K) , try s^** w*f- K*M* 
&5„ »ffi-Ctt, w©4 5 4S*«rB£-r5£ttrtBB 

[0 0 0 4] JS*«)S3tlC*3V^TJ4, 
A-r**3t*«i LTI4. HpD (^vh^7^!J 
V) , Photofrin , ALA ( 5 -amino levulinic aci 

d) ^ffl^5>tv3, wite>©ai«»4a*4f^©*«tt 

CftfcfifcrtKiaALTBBfcBB-rsrfc-e 

[0 0 0 5] m&itt UTttfPiittfU— PXtfftVb 
BffioBBBfcB'B. r Oflfifclc 4 

[0 0 0 6] r©i5***««a6»£*JV^Ttt, -» 

fcftlw, ftfta&ftro%B£B&trtHMk££%«& 

a*fl>^ttT»4. «x.li4*DBB8 6 3-1 2 24 2 1^ 
SdlH^Six-C^-S J: 5 id, ii^!H^5ttBjg5ti SrBI 



R t £5tBR t *H&»*«)»;t ¥RICR»| t *T5EIK: 

jS9ii^>*yic*x., a*mj:cxBB^n«« 

'[000 7] 

ft£>*iSaftRR£R%BRl*. XZfcRR 

Sftsfc*, yr/w^^iK*^-ci4*<, bbr<ob# 

^raoxud»e>^B«»cXUi3^u., RRttfcasfix 
TLt^Wfcot, BttRRfcRBBR* 

$M»3ixTL* 5fcft**©RlcBE»«r*<R3r * 
B?#T. B*BB*nt< *oTL* 5BHA«r*U-C 

[0008] *BWI4, Zftb©*RK:R*-C**;ilfc 
t©T, aR«BRR&R%«RBR*, *R*BB*" 

ZZt&X-Z, BBBJcXudJ*<i»-o^5v>B«%» 
5wfcO-C**BB»BBB«r«Bi-4C fcfcitt* L, 

[0 0 0 9] 

[S^fcflSft-fSTt *>©#&] *$&9!»c45£3tRBR" 
BI4. #WSrtffll»«rSlWi-5BM3t«:Bfei-<5*«i:. 
RGBRa>e><oBER9)ft0KftK:4 9-#5>*i.5iiRR 
Bt IMSRttfeMISR&ftiCj: 9 Big UT# feftSlbt 
Bi**ft«x»R1-SBR*Ri:, £fl-1-5=gefilc:fc 
v>T, BIEfcBtt, BCBAB^B-f 5BBB«j:me 

[0010] 

HWBl 3tB±9B*BroB-r5tt«««tiiffBB«r 
«*i"*B»B«fc *ZWMc»«i-5 4 5 4ttft*>B9l 

[0011] 

mmm] wt> ■BtBRiTsranoxftfltrKn 

H 1 JWH 2 lt*«fl»* l XttMCff 9 . Hi 
ttR*RRRR<^B«R*:jiH-«RRf!H» H2I4R 

$ *©B* t#7-f^ fc OHB t: 

[0012] Hi K.»-tx o *^ig0i]©S*m^S 
§14, Bfi3ttRGB©3BfeOH9!* («ITRGB* 

»B£>tt RGB^tt *r4flErtO««»(tlcB» tT, 
Bfi5feic4 5«5tftt RGB*K:J:*a#Bi*rttBL 

B i ii3?<£ 4 L«B»*lcBBf 5*^53i> 
*;<9 3a>&0BBflHMr£aU SitBBta^B^ 
i:^rdtfiE1-5M^«! ! aa5 4 BB^SSi5 4 lc 4 9 4:fi)c 
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[0013] atasssi i±. sfrtoOTSfi 

3feSr^-t5iaSfflv-if6 t, a#{fe£#<57ta©R 
GBJt4rl64i-5RGB U— if 7 i, if 6, 

RG B U— if 7 ©ft*** 1 5 7-8 

■< 9 to 4 v 7 5 7 — 9 k *r«*-C«nfc 
[0 0 14] 1**1*212. £#F*-Mf A-f" 5*flg©#A 
«WS*ia»fe©ablB*ftVRGB3t«r»A 
»***T?e**-<5 5-r Kf-f K2 1 tr^WSf!*** 

6it5^^-: K2 2«r*tfWl***t*r*>t 

[0015] #*7 3I4, Affi«2 0ttlBSt(C«flE$ 

iSK^lN-S^^n-f ??S5-1 0, f4 9*4v 
^7-11, 5 9-1 2k, KJttr*ai-**ft*« 

a.i tsits/^K^y-f^ i3i, s#fci*ffl 

t5l/-f*y h^^vu* 15k, Y'*X74fl'9 

^/U* 1 4 Lfc*jfc« S?-f > 

6 ©H37J&£rffi&-f 5CCD 1 8 i, -Y ^ — > 
•>7 7 1 7 OUiAMMt 5 C C D 1 9 i , 
•if** h7^^1 5^aaLfca-3t«4r-^tpa«-fifc^ 
fil8t5CCD2 0t$-Itti)a$H5. 

[0016] KWMmnc&^T. afifflu— ifecj: 

9»fi3fclo RGB if 7 lit 9 

*V P> ©ftS: 5 7 - 8 * a ^ 3/ ^ 5 7 - 9 K «fc 9 

^XtfiMUTlo©3fc(*±lc£fifcl,-CEBU fl« 
^2©7>f K2 1 5. K2 1 

t*Jt$ixfe4feOU— tf*tt, 1*8!^ 2 oT 

[0 0 17] -tLT/**l»tt^6«5»Je3tlCJ:5*jt 
ifcfcRGB3tlCi5ailfflfcl4, rtflU!2©-f ^-f 

fcAW$ix5, **?3lcAW3ftfc*#«*a*fc 
II, ^-Y ^0^7^*7-10, ^?n^ ?; ?J7- 
11, 55-1 2(;i'9SaSU : SWLT3o<03tSS(C 
^fl$tv^3 0(757tfi, *tl*tl*> K'< 

[ 0 0 1 8 ] B 2 liJS&Sffl U— if , RGBV- 0*.fc9» 



ftfftfi. «-7***©&a«ft4ftti©H«fc*Lfc 

f-[0019]@2ffl (a) £3H-«fc ? Id, ©fift 10 , 
#£?fclR , UteftlG , #£3fclB ©#gi£3?l$t, 
tt*fci*art-*K*#*;il 1 2 ifi, tMfftl 
4 9*5 K*'#*fc*fc*V> «fc P $*uT 
v*S. -etT, 122© (b) SU! (c) ^-f-J:5(C, 
/<>hv^7^/u? 1 3©j§a&gff*£lill , /<VK 
/<*:7^/U* 1 4©j§a&ft?i?i$»il2 ifcotVS. 
1"4fe*), s<lsh''<7.7j/l>f 1 3^aat^.7t«, 1 

1 uaM*fc*v a^ii 

9ttifc£jfc©5*>, &tt|-f511 ©j£fi&J££9 451£ 
3t^fc-5 0 hv<x7-</>^ l 4£r3tiibfc 

jttt, 12 ©«*##©## L*»#lfc*V^*-C*» 9 , « 
&&ffiJ;9a3fc£7t©?^, &ffl-T3l2 ©KS^igcJ: 
0ft5**«-C*>.5. U-if*y F7^/^ 1 5 

9 , U— »f * yF7^/^l5 £3® L,fc3tl*©e>fe A. 
0 ©a*#«Sr»fc'4v^3t-C*>0» R, G, B©#feft 

±9 45a#«tr*>5. 

[0 0 2 0] '<s Y'<X7JA'9 1 3trSaL^:#7t^ 
li, ^^-^>'7>i'7 7-<7 1 6T*i«$Hfc^{C 
CCD 1 8"C!tfc*;KTir? , *«*lC«»*ft3. *fc 

/OK^7^;^ 1 4^i§aL-7ta7tifeli, 
^-^>7>v'77'f7 1 7T-ti*i^iafcaiCCC 
D 1 9-C*fc£ftTtfy;*«*H**S4l«. if7? 

^7^?i 5 ufca^ffti*. -trot ^ ccd 

[00 2 1] CCD 1 8 5. If CCD 1 9f#fe*Lfc*5fe 
^Wt-7 r '^ff^-f±H^«! ! SgP4lCA7J$^5„ 
gfJ4-CI4, 2oroiSg^«©^)t^©f7 :f ^I-^5r^ 

^.[0022] m&%Kz*WL&&mz&rtz^wm<r> 
' 9, jES-gpffi-c-^tdi f=tigr*^<, m^.%x-\t.m< 

45 5 ioT, Well #ifi©*3ta**»biE1lfiasffii: 

4iiisv^Tf4, mz.\-zx\ ki2 ©jt*a©B*flr*j: 

9 11 ti2 lc:*3tt^^:7t3!liS©it*tfei4M^^** 

[0 0 2 3] ttz, CCD 2 OTW^n^a^Wfx 
rf-flr*l*a#««B«i: L.Tiii<fe*asa5 4(iA^$H 

5. ii«*aasB4is, tt^iiasiftflr^kaftfliftBtt 

<f^-tSr*fi£LTIsllBflc:ai7]Lfc9, £?zte&±®.gm 
■ (ftft* i aff «BB««*«:-t n-eix9J* ieffi^j L, C 
n5>©Bftff***^S55{Cj||5. ■tLT, ^gT»5lc 
*5V^-C**«BB«AVa«MIHSBa*iai«F»i:47tlMiJ 
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[0024] Z<Di. 0 lC*ll5B08rofi*a^SSTI±, 
a«««ffl«)*«i: LTRGBU— if fcflj^ U RGB 
U-if<&«-£,tttf>&g*!?J!££, Slfif <f<D@Sjfc© 

tf , a**£ft t Hk%WL&m £ TJt«^«k#a«r« 9 
&x3£«®#£<, a*a&a&«%a&Jl<8a91%& 

[0 0 2 5] ztDtzsb, ^jeHTMIBtti: 

©nT*ww*x vjjsfe c i # < , ^t^pi-coa^ 

[0 02 6] SfifttRGB3fc£<og)&x.^&, 
fttf*Jfca*a*a£ro«»;t¥a#*5fcfc«>, £B 

[0027] *ts % jb _i mmmcommmt u-c, ©s^ 

U— if 6©«*»«Sr*Hi-5r £ fcWCfc*. Big 
ffl U— if 6 <OLLUtt3tcOi£ft# RGB U— if 7 WISH'S 3 
££>tt<Oi£;Ktf> 5 *>co l o£ |S] C&ft&fto.}: 5 
14, u— if 6 tr R G B u- if 7 -efcia* ^ £ #T 
*<5fc»,- BfiJBl'— !f 6, $7-8, /^^n^y^ 

[0 0 2 8] BfiJBV— if SC>m&^WtW$. 

^ pfo 0 2 9] S*«a£B©ffi©*lSfl«r*Fi\ 
1/ *:S3t«*B: J: 9 tetirtzm-k/femm LfcB&ft© 
/ &^£oaa?tt&*5^0M8*ftft3*icAfi& 
if U r©J:5*««mta«1-*«»lc£*>tfTBfitt 

fr' [0 0 3 0] ^rT, «*«ffiSr*iJ9JU-C*0«Slca 

[0 0 3 1 ] 03/il^LSI5l4;*:^co£2 0liSW::gS 

9, @ 3 tt^3ta^s«3«tii&i»^tr^-rfif^iaw0. 



5 l2B£8ftg)&;Ua 7 ^ trflfrtlPHMMiHTfc 
5. 

[00 3 2] m 3 ici^r i $ ir, *$aft«>a%a*& 
■14, Bfi*Sr*4-*-5*«aS«3 1 £, KMm&3 1 

±as*«fc*ffiL£fc*Keart-3WHt3 2 £, & 

flMMfca*) £&aji-.5i*im^3ilifcffi^g3 

at, naamatu^assfr&oaiHrAAu & 

tt3ftfcrt&tt0aa%nOT-3rtiMra9JSB 3 4 

t . f*i ommmn 3 4^e> oft »k «t 9 s&fts&tf 
&fi^jift$ij»=f a 3 5 1 . ttftiMMiittras 5*^<o 

ff**a»*T*#*UB*fc«**5amB*W*#B 
3 7 £, *>53 7 frbom&iSWz: 

Aaau^jtBife^^jar -6*3tiB«*aagi5 3 8 £, a* 

[00 3 3] I^StlliiiJfi 3 3 (4, !*M 32© 
SHIgSPICSH- = - K7-</i^4 0 fc, :©/<-a- 

k 7 ^</u 4 o tr ffi^n 5 a v>mm iw* 9 f=t it e> n 5 

^- = -K^=¥^t-4 1 t^XTM^Jli: 

[0 0 3 4] jtttJ*ft9)lft¥© 3 6 14, ftmit 3 2 *»6> 
7,Jtt **3t«4r 2 orojfcKfc^iW* yjfujy? 
i 7-4 2, $7-4 3£, ^ffl1-5m*cO&ft«)gcSr 
3§5?WlCigig-r5^aigiS«m7-('/W;?4 4i, ^fflft 
■< 4 4 «r@©gE!l!r^5 7 -r »v9m&i&4 5 

[0 0 3 5] *>7 3 714, MiH«S93^a3 6d»fc 

AWi-s 2 oosjtfftsr* n-?m«*-*-5>r > > 

fy->77-f716, 17i, -f^-^yfyi/7 7 
^71 6C0£H;rj&'drSg{rf 5CCD 1 8 £, -<>— S?W 
^7»77>f7 1 7(DHi^^%ffi^1-5CCD 1 9 £ 

[0 0 3 6] 3tM3BeK3 1 14, fta«<&tt*«r£t?3fcfc 
»fei-5*««*«[ 14*^7^7"^) 4 6£, tU 

g|7 4 7 £ . Beftft0tA7 ^^47 SrEfcK 

[00 3 7] **ig0l|-Cl4, f*ia^3 2 
ffl¥a3 3K«E«ti-«£. l*!fi«»IB»KJR9.ftrt&it 

K^^-tt-4 1 lii9 3S*5R?>n, /<- = — K©[f«^ 

rtflaw9j9j@B3 4 cae>*i*. ^«tt«i8ij@K3 4 
14, iWE^-=-KoflwiJ:9**shfcrta«©aa 

lceai--5 e ftfi«m$iJ^S3 514, WJ'^n^rttE 
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[0038] &til&&®&y J/l>?44 14. H 4 iZTjk-f 
o6ftro/^ hV<^7-c/U^ 4 4 a ~4 4 f #ffig!!$;h, 

T«a$*i-c*i9, rtaa^aaiacc-c, 4*-*m. 

^•>77^716, 1 7rofKr4 4 a t 4 4 bCOM 
*£. 4 4 c i 4 4 d C0fi|lt> 4 4 e t 4 4 f ©fflifcW 

[0 0 3 9] Meatt&ft**0«)&;lfc*C, 

aawaaa^aa sia, w»j**ifcrtt!Mtoaaa»e> 
aa-rsasi£ai*:nfiB**a*u %aaa3i 

[004 0] Mi)SftS«]^7 ^^47 14, H 5 Idarf 
«^/^hV^7^y^4 7a, 4 7 b, 4 7 c # 

B»*n-c«*S*i-c*J9» rtaaoaafcJC&T. # 

SiS3ti!l4 6<^Wlw4 7 a, 4 7 b, 4 7c«)^fW> 
[0 04 1] ^©.fcSKlBaaffifcaLfcBfiaftiltf 

j»m***a«*Kfc*, aaaaa 1 .t9aa##rt 

2 lfcatraafflffifc.aaSfiS. BaattJ: 9 fflfc 
Sjfett, rta»3 20)4 *-*J#4 K2 2^atTSDg 

uia«*9J»^a3 6KAWsn5i 

&UB&V)&*Ba 6 K7J» S*lfc-fa*««, #V * n 
-<S'^$7-4 2, $7-4 3lCj:9j§ia.Stf£MLT 

-fT 16, 1 7IC£9^ft-ei'VJi«3ix, CCD 18, 
[0 0 4 2] CCD 1 8SyCCD 1 9t'#?>jlfc2 0 
8ICA^3**X, *JtiBifciaa«3 8lC*JV>T*lJlllt« 

©aaaaa4 tmaroaaaatfasftTajtaaa 
a#£a*ii5. ttt. axaaaaa3 8otuA# 
^*gc3 9^&<b*t. aftaaaaa* a**a 3 9 ica>* 

[0043] r co j: 5 ic*aaaoa3taaaB-ei4, 

aaaffifcfflMU mg1-5K§flc® LfcBfittftav 

auaatrtafticaiauxaaitftr ^^aaicfto 
-039. ^nirj;9, aaaaoa8Hwov>r«-as»c 
£ cfcjEa*a*aa«:aaft»f^<e < ff 5 r * 

[004 4] f*M«3f &{tS3MI* 3 3 (4, ftga 



Kaijt«aaioaaa^»wait5£5 

■f, *©*att*v*-lcJ:5t©« B**>iNJ:J:*fe 

aattfeaatcts t>o&??Aaft«>B&**M 
[0045] awa*«ja7^/^4 4iaaa 
sctT, aua«Avafittaoaaa«ra^.«wj: 

[0 04 6] auaaaaaai: aaaaaaa 
ai4s iffe&a»-j!F«ra*.3«tf'Tt>Av*. 

[oo47] b 6 f4*a^o^ 3 xaaicasaxaa 
BBwaaaafc^-raaawa-cfca. a3xaa 
i4, &tt£hfcAa*®a*&Aaa*;ia«>*;»Jtfc 
a»?>»*5«tt©«» (aatii, aa* aaao ** 
M-rat ufc«a«-c«>5. 

[oo48] ii 6 ic^-ri 5 c, ^aaaoa^aaa 
bis. aeatraar«awKBs 1 1, ^ma3 200 
#Aa<ca9 ft^tixfcaAaBoaAfitraai-s-fev 

*a52fc. *V1^a5 2©fcH7J{f-5|-£§:ttTffAg£ 

aai-aaAaamaaB at* ^aiiffia^/ii^ss 
3*aAftaa@»s 3a»s>©*a*strta«©a« 
taaa»a(t**u»j-r5aaaffi«»jisia5 4t^m 

*.-CBa**vC^S. *<0ft<&a#W*ai4jlMe»2a 

mmtmmx'h'o. w-aaaaciaa-aatrftLT 
aw&sai-s. 

[0049] 'jtaaa 5 1 14, a*3aft<©*«:*£i- 

fAS 5, l/-fB5 6, W-f C 5 7 
t , attU— ffrbO 3 ^)<D%(D-j *>tf>-f ftfl 1 1 otOJt 

£F*l«iSl3 2(7)7^ h3tf>f K2 l^KfeftwanttS? 
— 58, oj®)$7 — 59, $7-60<: t ft5fE "Tib 5 7 
-5 8, 5 9fc«!Krt-$TOK?-B»tt6 1 kta*. 
TaBSfc.5. 

[0050] naa 3 2 srnaaaa&tttfB 3 3 ica 
a-tst, a2aaa^maic ^-=-k^#+t-4 
ik £ 9 /<-=- Kcott a#a»a ?>n, aaaaaa 
na5 4tae>ixTa«s*ifcrta««)aa^ ! twJSix 

©j^¥S3 5Kj:9aiaafiwa¥a3 6 ^co 7 

a4nTama**s«*itfeix5, 
[0051] aaaaaa^assicjro-c. * 
atsis 5 1 rtco^riii $ 7-aii!gB6 1 icaaa^a& 
nTTtts5-5 8iV5 9asaaaa**i, 
55, u-fB5 6, i>— tfcs 7ro9*>aaasica 
ufcaao^— »*aaa**vcrta«3 2©9w 
K2 iKaw**i.*. 

[005 2] l^m^3 2 ©ff Aa*»#*BrtK: 

ffA-rst, a^a«ca»tfc-fe>"!>-W5 2o***^i»- 
icj:offAaaH©w5s#«3ai*ix, «-3t-tv^<om 
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^ifAS&tiiBSS 5 3~mbtlZo # AS&aSlHlK 5 
3f4. ^aSSratoLTv^v^jt-fev^ffAOifeaW 

JfAg&fctiH-*. &f(SSBti:*iJSiJE18S5 4l±, JfASifc 

u a«»tt«>flt«*tt*<!t)&Ma?B3 5tfitt 
ww-*-*. * lt, a&&4H*Hfe*«r££. a£ggj& 

Sd©#© 3 5 iZ X 9 &(i]£jt&UBS&fttf?tftDa*. 

1005 3] U&0)-£ft&ommRV%KWL£M&iO£. 

*B3 9fca#aaiB*jSHK**ix*. 
[0 0 5 4] r©J:5fc*3ltMiK:J:*UX, fiffi&lfA 
SB<0}?Ag£&ffl-t3Zi:(c£»K a&BS3i£^S8T-# 

Lfcae&B. ttuttfttf, fsi— 
e>i*jmgt-ca&-c£5iiBs§s £»£Btt 

[0 0 5 5] fc*3. *IMS«-CfflV>fc3tl[Sa 5 1 tt. 

b 3 icts tfc* 2 bbboxbsb 3 1 1 &m*i&xh 

[0 0 5 6] *3W«ic*sv^-ct» rtm&iillfc 
ffl#S3 3J4, rt«I<0 7^ h^f-T KV&%JKKB2:0 

[0 0 5 7] -fe>"^»tt. 3t*>-»»-«5ftt>9Kffi 

[0 0 5 8] B7f4*£n<0£4££0i|lCttS£%aB 

BB«>«»«i***ii*j5acK9iB-ra!>5. m4Mmm 

14, 2%a£B*a>btt*UM*:WJU *<0B»fcB 

LfcBjBas«avttta***a»Ji-5 £ 5 k Lfc«*B 

[00 5 9] 17 Hip-i-X o IC, *Hlge!l«7)^3ta^Si 
■tt. 3%M£B5 lt, 

rt©««»ttli!Blt LTBfiJtK.J: S*3t«k**« rt« 
*2t. rtaB2 0>BB»KB9f*i*e>*i., £ft&tti& 
**«»*.«»Hl»*«J»^a3 6 fc, rt««2T-#ib 
*lfcB#B«:«Bi-S#*7 3 7i:, *y5 3 7A»5>© 

mmt %-%&m L&ftmmz&s.i-ziikitmm&m® 3 

#K, ££BB£B8 3 8£>fe0£%aaBBtrSK:B 
a<0WS*rB»1-5BB»«»6 5 t / BB$*i*:BB 

BCfcHBIBS 6 6 d» 5> WflMi-K J: 9 BeBA&tfBUB 



&£|J»¥&3 5 t *B*.T«BSft-CV*5. 

[0060] ttg<oiajg«sxv 
1-5, &j£3*v*:«%aBBBi4BBBBtt6 5 ices 

[006 1] BBSSESIS6 514, -=L — yi\>*y hfcflj 
V>fc'<-t^hnyti>, Back Propagation^ (£ITK 

bbbbbb*^**. it, •att^^oias^s 

BT* 5 «t 5 IC ^fcS-BgaagffiBfctefi! UT#S 
$i*rT*3 9, #R8<OHfe04*fR#;Eft$ftTV'5. * 
LT. ffitfc&SSSJS 6 5 14, ^^tiiifa^SgB 3 8 «fc 9 
SlxfcS*a«iitfc©#K*««)«*ICtt*(+W«: L, 

[0 0 6 2] *itK*JHTtt. »B-e*>*fc* 

H«c*J^TMt. »lSi®tfel4^flE6«j|w9!5v^-*ffl3iJIiff 

T&nmwvi*. zo*. sftBBosvtr, /<-■ t^h 

n >ti»B PBBtr£v^-CB&/<*— :"BBt:f79 - t 
[0 0 6 3] SttBRS6 

a*«, a^^(4*ijs'i[siK 6 6{ciH5>n, auRtMtiwj 
@8§ 6 6 {ctsv *tbB'<* -> «t 9 bbb8#*j9j **v 
5. wtoa^i8E8gw{ffft»4, ttfifjafla^a 3 5 i^e 
B$n, stfiEoiijss^itisia{caa-r5i»«»catfcia 

[0064] «p$wS3tfaw«^fi.i/s?ta^is&ro^ 

9(caxaaHa#a«$ns. 

[0065] :©£5 K*3IJM!|K *fttf , SJta^® 

[0066] 4*. aaoflttte 5 ic*sv>t?t 5 
^-y»«tt. dft3t«*fflv^a#a!»>»«::fT5 J: 5 

[0 0 6 7] ftK. »5|t*«iLr, 36«©U— SfUJ 
1-5, 08f4*|6WO«5|IJS^I^5S3ta^S» 

aiHBtf&^-rttasHB-efcs. 

[0 0 6 8] *^ISWw^Jta«^gl4, Hbig?ttr|g± 

i-53tas^H7 1 1. aex«:±»A«>aa»ttciBM' 

®btiftM%.&$:&&i-Z>fl*y 7 2 t, S^72* 
e>©B«B^«r*BtB3taaii«S:&«-f«B3tffiB 
7 3 i , B^aBBB^^-T 5Bn%B 3 9 i *: 
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«*..b*#k, £%«.bb&&es-*-$ t*ftf-^u 

= (VTR) 74i, .»#«S«rlES-T5x-^U 

[006 9] ftjSSUgE 7 1 »±, Bfift i t-C V— f 
H*-f5JSieffi^-if 7 6 t, tas^— if 7 6/}>fcCD 
U'-if3t4r2^[6j^Sd-t-5^-7 5 7-7 7 
3ftfc-#©l'— !fft£&aj-f5ft-ir>1f 7 8i, jt-fe 

7 8 -e^aj ^Jt^fii d i^-- f m^^^-rsta 

[00 7 0] SjtiSf&iaSgiJ 7 3 14, £ft®&B&££ 
^i"5^>-^7'airy-y-8 0 hs £fi£$*i.*:£}fc&IS 
B&K if ftoftt}?-* £fifc3-fc-£3 
^-XgI58 1 ts !?tm&\2.7 li*bs&btlX<i^- 

#-XSU8 1 ild&S^Ca-* 8 2 k TffifiS 

[00 7 1] 3t2S^g7 1 ICfcVT, fibSfflU— if 7 6 

rt«*E©7-f h#-f K2 llcW**3x5t*IC, ^-7 
?7-7 7{Ci«JSIt$tfC5feir>-^7 8{wA*+i-5= . 
3tir^7 SKftv^C. AWLfcU'— !f3t03t*SSttffl 

ffl u— if 7 6 © u— tf mt> tmz. $ ft 5 = 
[0072] m^tift^— fmn-r-fte. $k%mi& 

o-c*ja$ixfc«jta«lifii*tfiia^i?$ix, VTR7 

[0073] icjeJtJtfflK <fc*uf , u— if ffl^i 

x-* £=> v fa—* Srii t & ttttlcffift-f 5 J: 5 IC L 

[0 0 74] [#S£] W±S* 5£ L7i<fc 'j © Hit 

(1) «:ertli«4:HRW1-5l«W3t**41-53t« 

t aaieaafciMfi&R mxiz x v m& t xn btiz 

ft*?* k gfrteii #Bffli 3 ttftflf* i: £»• 
HI" 3 J: 5 *«ft(OlSW3t«:** r t 

[0 0 7 5] (2) |»IE3t«tt3WfeOU— ifftT-fo 
«B59!3fc*»£i"S RGB JtaSf&5 d t fcWRi ~f S 



[0 0 7 6] f*IB2©*J*©J:5lC, RGB%M\Z£ 
•?> ii^®{£*#5fc«)C0 31fero^3tt/ ^EhiS 
IttrAfi L*3fc*«£**3 fcfcOiWe 3 MfeOSW!* 

«*««^Z^taSHW-3 <£ 5 ic LTBB&£ig<fe-f 
fc'ta#B«&Bl$fc»5wfc#^ie-C*>3fc#fc, B 

[0 0 7 7] ( 3 ) MCgfttt. *frlB*KrtaS$$:I!i 
ifftffiift, (ffifEafimfc£^3fc#<0 3JS£ 

D[0 0 7 8] ftlE3cr>#fi£roj;plc, u— Patau: 9 » 

v^lca/i i? *bJ!ev 5 \z-tz^k l-cfc 9 , ^JtfiHoJR 
r5**Hf*ta#HikSr#j«i-5**1lf*i:*ZV^I!: 

aHfBffc*IB]B»K#5 r 1 2)5-c# So 

[0 0 7 9] (4) M&3kftiki*vt%<am&mmzm 
mi ttB i i-isffiws>tm^^ao 

[0 0 8 0] (5) |ffle«fc^aiCj:9»ttrt-5S3fc 
[0 0 8 1 ] ( 6 ) #:Ert»^SribS t *)t£3S£ $ 

«fclMEJBtt*«>**»««)**< i: i-*Oi6S5r^J 
[0 0 8 2] iiltf, a^1-58SSic-g- 

[0 0 8 3] ( 7 ) Sfff£&fiiS^¥Sl4, gfrfSrtm^ 
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[0084] ( 8 ) ttC&ftSKTOttt. gftCAHK 

[008 5] ( 9 ) mte,&mmi.n%&&te* iwiea 
[oo86] do) stnEa^sc(S5L43j»j#&ii. sine 

[008 7] 

ff«#iii<fc£»3t«lSiiHfe$\ *«-^iWfc*a«r«»it 
[Hfc'0ffii!LttK9U 

[H l ] i XltMCff SttftMftSBoaft 

[12] $1 lc»ltS«««ffl[^!SWi-5 

[HI] 



[@ 5 ] g 2 3m«c»^T»rt feftSSjjgiKgSJfcx. 

[17] *ISW©m4|liS«»C«5*36a^BO«B& 
[0 8] ^aoft5jtiMlCft«B%MlttBft>tW 
tif*eo»lJ!] 



1 




2 




3 




4 




5 




6 




7 


-RGB V 



13, 1 4 - Y'<*7 4fl'9 

1 5 — 1f*y h7^/U^ 

16, 1 7 ~"( / —is 4 >f>v'77^T 

18, 19, 2 0-CCD 

[@2J 



18 19 I 20 



16' 



1.1 



17 



15' 







n 


<> 




' — r 



22' 



"-21 



jf9 








V 








RGBU-f 



Si 



XR X2 



(a) 



(b) 
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1 

(10) 
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IE 7] 



37K 
16' 



1 



11 



36-- 



44 

V 



L L 



i 38 



39 

L 



-65 



>66 
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[08] 




